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400,000 LB. CAPACITY DYNAMOMETER CAR. 











PENNSYLVANIA RAILROAD. 


The Pennsylvania Railroad has recently completed a new 
dynamometer car which, in its construction and working, em- 
bodies the result of many years of tests and experiment, and is 
undoubtedly the best car of its type that has ever been built in 
this country. ie 

This makes the fifth dynamometer car which the Pennsylvania 





for the dynamometer called for a maximum capacity of 100,000 
Ibs. and a maximum movement of the recording pen of Io in, 
the motion to be in the same direction from the base line for 
either push or pull, and the apparatus to be adjustable so that 
the value of one inch of motion of the pen could be made to be 
either 1,000, 2,000, 3,000, 4,000, 5,000, 6,000, 7,000, 8,000 or 
10,000 Ibs. , 

After considering several different systems for the dynamo- 
meter it was finally decided to use the hydraulic principle in 
which all of the load on the drawbar should be transmitted di- 
rectly to the piston of a large hydraulic cylinder secured to the 
frame of the car. The pressure exerted by this piston on the 
fluid in the cylinder to be carried to the piston of a small re- 
cording cylinder, the movement of which is restricted by a 
number of carefully calibrated helical springs. The strength of 
each set of springs will determine the amount of movement 
of the recording pen secured to the end of the piston rod of the 
small cylinder, for any pressure exerted on the large hydraulic 
cylinder or main press. Thus by knowing the relative areas of 
the two pistons and the amount that the springs will compress 
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I100,000-POUND DYNAMOMETER CAR—PEN NSYBVANIA -RAILROAD. 


Railroad has constructed, the earlier three of which were simple 
and crude affairs compared to the later cars. The fourth car, 
built in 1885, had a capacity of 28,000 Ibs., and has been the 
means of obtaining a vast amount of very valuable information 
during its 22 years service. It, however, is altogether too light 
for modern trains, and the later car has been given a capacity of 
100,000 Ibs. 

The dynamometer complete, with all its attachments, was de- 
signed, built and will be patented by Mr. A. H. Emery, of Stam- 
ford, Conn., who also constructed the dynamometer used in the 
former car. The car body complete, as well as the paper driving 
mechanism and other recording apparatus outside of the dyna- 
Mometer, was designed and built at Altoona. The specifications 





under a certain load, the load on the drawbar corresponding to 
the movement of the recording pen can easily be determined. 

Taking up first the general construction of the car body. 
Reference to the illustrations will show its general exterior and 
interior appearance. It is built with a platform at one end, the 
opposite end, which carries the drawbar connected to the dyna- 
mometer, being built blind. The superstructure is much the same 
as an ordinary wooden passenger coach. 


The underframe is made up entirely of steel: The. side sills 


are formed of five inch 17.9 pounds “Z” bars attached to. the 
center sills by means of cantilevers. The center sill is built. up 
in the form of a box girder 3834 in. wide inside, 20 in. deep, and 
This sill consists of two 


extending the entire length of the car. 
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FIG. 3.—INTERIOR OF THE WORKROOM. 


20 x % in. plates with % in. cover plates top and bottom, the 
corners being reinforced by 3%4 x 3% x & in. angles. Within this 
girder is placed the housing of the main press, which is built 
up of 13% in. plates securely riveted to the sides of the % in. 
plates besides being reinforced by three steel castings. This 
section of the sill has to act as a foundation for all the delicate 
apparatus in the car, as well as to carry the heavy strains trans- 
ferred to it by means of the piston rod which passes through the 
cylinder to the forward end of the car at which place it ‘is 
attached to the draft gear by means of a heavy cast-steel hous- 
ing, the details of which are shown in Fig. 8. 

The trucks are of special and heavy construction, having an 
8 ft. o in. wheel base and of a style somewhat like a locomo- 
tive truck. The journal boxes are fitted with equalizers, upon 
which rests double sets of elliptic and helical springs. The truck 
bolster is pressed steel connected at the ends by means of a 
transom to the cast steel side frames, to which are also bolted the 
pedestal jaws. The journal boxes are of a special design, being 
fitted up with oil trays, which not only carry the oil but support 


cry mene J 
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a special lubricating pad held up against the journal by means 
of two helical springs. The lid is never removed for ordinary 
oiling, as provisions have been made by an additional opening 
covered by a small lid, so as to insure a good seal. The axles 
are fitted with thirty-three inch steel tired wheels, having spoke 
centers, journals being 5% x Io in. 

The forward wheels of the rear truck, figuring the dyna- 
mometer end as the front end of the car, are of special design, 
and are not equipped with brake rigging. ‘These wheels drive 
the paper mechanism, and for that reason they have been very 
carefully and accurately turned with a straight tread. When it is 
considered that a slight change in the diameter of these wheels 





FIG. 4.—INTERIOR OF THE LIVING ROOM. 


will make a very large difference in the number of revolutions 
they make in a Io-mile distance, and hence in the movement of 
the paper below the recording pen, it is easily understood why 
special care should be given at this point, and why the tread is 
made straight instead of coned. 

The interior of the car is divided into two main compartments, 
the larger of which, at the forward end, is known as the work- 
room and the other, which is directly back of it, being sepa- 
rated by the lavatories, is known as the 
living room. Back of the latter is a short 
aisle on one side of which is a heater and 
a large closet for supplies, and on the other 
a compartment for coal, oil, etc., ahead of 
which is a space for a case in which the 
recording springs of the dynamometer are 
kept immersed in oil when not in use. The 
living room, which is 13 ft. o in. long, con- 
tains four upper berths, two sofa beds, 
and two cabinet beds, also several chairs 
and a table, which can be taken apart and 
stored underneath a berth. It is in this 
room that the results of the runs can be 
worked up or.the room can be used as 2 
dining-room, there being electric cooking 
utensils provided in the car. It also can, 
of course, be used as sleeping quarters, the 
accommodations being suitable for a crew 
of eight men. In the workroom, which is 
24 ft. 8 in. long, is contained the weigh- - 
ing and recording apparatus, located in 





FIG, 5.—VIEW OF RECORDING TABLE 


AND PAPER DRIVING ROLL. 


the center of the room; a direct com- 
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nected 2% h.p. oil engine generator set; two 
folding desks, switchboard and tool cabinets, 
etc. The photographic illustrations will show 
the appearance of these different rooms. 

The car is lighted by electricity, a storage 
battery of 32 cells located beneath the car be- 
ing provided for this purpose. This battery 
can be charged from the direct connected set 
on the car when other means are not avail- 
able. All of the small closets in the car are 
provided with electric lights, which are turned 
on by the opening of the doors. A number 
of plugs are also provided for portable lights. 
The Thrumveller heating system has been in- 
stalled and provision is also made for con- 
nection to steam from the locomotive or from 
steam lines in the yard. No provision is made 
for a cupola or elevated lookout window, such 
as is usually provided in cars of this type, and 
the exterior observations are made through 
a glass shield which can be fitted to any of the 
side windows, and permits the observer to 
have a clear view ahead. 


The car measures 47 ft. 6 in. over end sills and weighs about 
2 tons complete in working order. The interior finishing and 
furniture are specially noticeable for their richness and sim- 
plicity. 

Paper Driving Mechanism—The paper mechanism is driven, 
as mentioned above, from the forward axle of the rear truck. 
This axle was specially made and contains at its center a spiral 
gear which is integral with it. This gear meshes with a similar 
spiral gear keyed to a horizontal shaft, which runs forward a 
distance of about 21 ft., where it ends in a bevel gear. Here the 
motion is carried to a vertical shaft projecting up into the case 
beneath the case containing the recording apparatus. On the 
upper end of this vertical shaft is another bevel gear, which 
meshes with two gears running freely on a horizontal shaft, 
which will be seen in Fig. 5 projecting through the end of the 
case and geared to the paper driving roll. On this shaft and 
splined to it between the two bevel gears is a collar provided 
with teeth which can mesh with corresponding teeth in the hub 
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FIG. 6.—SAMPLE RECORD FROM DYNAMOMETER. 


of either gear. The movement of this collar is controlled by 
a handle under the recording table. The adjustment is such 
that both gears can run free on the shaft or the splined sleeve 
can be meshed with either so as to drive the paper only in one 
direction no matter which way the car is running. The paper 
IS carried in large rolls, the supply roll being the upper one in 
Fig. 5. From this the paper goes up through a slit in the 
table over the top and below the recording pens, and then down 
through a second slit in the far end, under a guide roll back 
underneath the table and then down vertically through the driv- 
ing roll and to the receiving roll, which is friction driven and 
always moves fast enough to keep the paper tight. The driving 
toll is of bronze, with its surface slightly roughened, and has its 





FIG. 7.—VIEW OF TABLE SHOWING RECORDING PENS. 


diameter so proportioned to the diameter of the car wheels that 
the paper moves across the record table at the exact rate of I in. 
per 100 ft. travel of the car. A rubber roll presses the paper 
firmly against the driving roll, so that no slip can occur. 

Fig. 6 gives a sample record which is reversed in position 
from the location of the paper as shown in the view of the re- 
cording table, Fig. 7. The lower, or datum, line, is made by a 
small wheel with its circumference in contact with an inking 
pad, which revolves in the opposite direction of the motion of the 
paper, as the paper passes beneath it. Above this is the record 
of the drawbar pull made by the pen on the end of the piston 
rod from the recording cylinder. This will be seen projecting 
out through the front of the glass case. Above this is the 
record of a pen which automatically shows whether the load on 
the drawbar is a push or a pull. Since the dynamometer is ar- 
ranged to register on the same side of the datum line for both 
it is impossible to tell from the record line whether the load is 
forward or backward. The next record is from the mechanical 
integrator, the arm of which is connected to the recording pen. 
An electrical connection is made to the integrator wheel on the 
table, so that every notch in the record has a value of 1 sq. in. otf 
area between the dynamometer record and the base line. Every 
fiftieth notch is skipped, so that the numbers can be quickly 
summed up. Since the integrator wheel usually stands at an 
angle to the motion of the paper it has a tendency to cause the 
paper to slip sidewise. To correct this an instrument, shown at 
the right of the integrator wheel in Fig. 7, is provided. This 
consists of a rubber wheel rolling on the paper, which can be set 
at any desired angle to counteract the influence of the integrator 
wheel. Beneath this rubber wheel and set in the face of the 
table is another wheel, the diameter of which is very carefully 
made so that it will have one revolution for every 10-in. motion 
of the paper, and by electrical connection makes a record show- 
ing the 1,000 ft. distance traveled by the car, which record is the 
fourth from the top in Fig. 6. The record directly below this is 
made by a connection to the chronometer and indicates the dis- 
tance passed over by the paper at five second intervals. There 
are three other pens, the records of which are shown in Fig. 6. 
The third from the top is operated by an observer on the loco- 
motive and records the time of taking indicator cards. The 
second is also operated from the locomotive and records the 
steam pressure and the position of the throttle and reverse levers. 
The upper one is operated by the observer at the lookout window, 
and is used to record locations of permanent objects, such as mile 
posts, signal towers, curves, etc. An extra or reserve pen is 
also provided for use in emergencies. 

One corner of the paper is covered by a triangular sheet of 
glass, on which the operator can rest his arm while making 
notes without any danger of impeding the motion of the paper. 

The Dynamometer.——As mentioned above, the load from the 
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FIG. 8.—DRAFT GEAR HOUSING AND END OF CENTER SILL—PENNSYLVANIA R. R. DYNAMOMETER CAR. 


drawbar is transmitted directly to the piston of the main press, 
and since it is desirable to get a very accurate measurement of 
the exact load on the drawbar, it is necessary to use all possible 
care in eliminating friction between the coupler and the piston. 
This has been done by the liberal use of a ball and roller bearing 
at all points of support, and in addition special arrangement has 
been made to keep all dust and dirt from getting access to the 
interior of the box girder center sills wherein the connections lie. 

The coupler head is connected to a Westinghouse friction draft 
gear by the usual yoke. This draft gear is secured within a 
heavy cast steel housing, the details of which are shown 1n Fig. 
8. This housing is carried in a frame which forms part of the 


center sill construction, and is supported and guided in it by a 
set of six circuitous ball bearings, each containing 32 hardened 
steel balls 114 in. in diameter. The bearings, or ball races, are 
so arranged as to have 10 of these balls constantly in contact 
with the housing, thus holding it in rigid alignment and prac- 
tically without friction. The space between the outer end of the 
housing and its frame is fitted with a felt bushing. To relieve the 
dynamometer mechanism from all load when it is not in use 
provision is made for the inserting of tapered keys between lugs 
on the housing and its framre, so that they are rigidly held to- 
gether and the load is carried directly to the sills in the usual 
manner. 
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FIG. 9.—DYNAMOMETER CYLINDER OR MAIN PRESS—PENNSYLVANIA RAILROAD DYNAMOMETER CAR. 
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FIG. I0.—MAIN PRESS, RECORDING CYLINDER AND CONNECTIONS—PENNSYLVANIA 


- rear end of the housing is connected to a shaft or draw- 
bar which about 6 ft. back passes through a cast-steel partition 
in which is placed a special form of stuffing box that is practi- 
cally frictionless, and beyond which it connects to a spring buffer. 
This spring buffer is designed to take all loads above 100,000 lbs., 
the capacity of the apparatus. It consists of three cross heads, 
one being permanently fixed to the extension of the piston rod 
from the main press of the dynamometer, while the other two 
crossheads fit around the drawbar shaft and are held in place 
by nuts on the outer side of each. Four long bolts pass through 
all three crossheads and are secured in the one from the main 
press and are movable in the other two. There are distance or 
spacing thimbles around the bolts between the first and second 
crosshead at the left. Coil springs are fitted around the bolts 
between the two crossheads at the right, and by means of nuts 
on the ends of the bolts these springs are set with a compres- 
sion of 100,000 Ibs. The whole apparatus is carried on a small 
carriage fitted with four wheels, as is shown in the illustration. 
Since the springs are under compression of 100,000 Ibs. all loads 
up to that limit will be transmitted directly through the buffer 


the same as if it were a solid bar. If the load increases 
above this, one crosshead will move away from the 
thimbles and the springs will compress until they have 


shut 114” less whatever the piston has moved from the central 
Position, when a stop on the drawbar shaft will strike against 
the partition just to the right of the buffer and then any load 
Over that necessary to compress the springs this much will be 
transmitted directly to the frame of the car. The same action 
takes place for either pulling or buffing strains. 

To minimize the friction, the weight of the draft gear and its 
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RAILROAD DYNAMOMETER CAR. 


connecting rod to the piston of the main press cylinder, is car- 
ried on frictionless bearings either in the form of rockers which 
rotate on ball bearings or carried on ball bear- 
ings with straight race-ways. hat part of the box girder which 
contains the main press is made absolutely dust proof. Pro- 
visions have also been made to keep this compartment at as 
nearly a uniform temperature as possible, both winter and sum- 
mer, so that a minimum variation in the viscosity of the oil will 
be obtained. 

Fig. 9 shows the details of the main press and Fig. to illus- 
trates its connections to the recording cylinder. The construc- 
tion will be seen to be very heavy and since it is necessary to 
eliminate friction as far as possible and as the leakage allow- 
ance is very small, it is necessary to make some provision for 
carrying the weight of the piston and its rod so as to prevent 
wear of the bushings in the end of the cylinder and allow a 
close fit without friction. This has been done by means of a 
support at either end outside of the cylinder, consisting of rocker 
arms bearing on a flat support which is carried by four springs 
from the main cylinder housing. The rocker arms at their upper 
ends carry a cross shaft fitted with roller bearings on which the 
piston rod rests. By adjustment of the springs supporting the 
carrying plate it is possible to just relieve the weight of the pis- 
ton from the bushings. 

The piston itself is 1614 in. in diameter and is 8 in. long. It 
is carefully fitted to the cylinder and is grooved with a spiral 
groove on its periphery to secure lubrication and avoid the use 
of packing. The cylinder itself is made of gun iron in two parts 
fitted together as shown in the illustration. 

Since it is necessary for the dynamometer to register in either 


else it is 
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direction, automatic valves have been arranged so that when 
the piston is in the exact center the valves leading to the record- 
ing cylinder and the supply tank are both slightly open and the 
whole apparatus is in equilibrium. A slight movement in either 
direction, however, will close the valve to the supply tank on 
the side toward which the piston moves and open the valve lead- 
ing to the recording cylinder, while on the opposite side the re- 
verse takes place, thus while either side of the piston is com- 
pressing the liquid into the recording cylinder the other is al- 
ways open to the pressure from the supply tank. 

Fig. 11 shows a cross section of the recording cylinder and 
Fig. 12 is a view of this cylinder with the springs in place, and 
also shows the recording piston with its rod and carriage on 
the table in the foreground. The recording cylinder, which is 
connected by an oil pipe at the back end 


II.—DETAILS OF RECORDING CYLINDER—PENNSYLVANIA RAILROAD DYNAMOMETER CAR. 


record. The recording springs are fastened in place by thumb 
screws and are of special construction, which will be mentioned 
later. 

In order to prevent any possibility of accident to the record- 
ing springs in case too light springs are in place for the load 
on the main press, a spring buffing arrangement is attached back 
of the rear stanchion, and so connected as to come into action 
when the carriage has made a movement of Io in., the limit of 
travel of the pen. Springs are used for this purpose in place 
of solid stops, because of the possibility of the throttling device 
between the main press and the recording cylinder being left 
open when light springs were in place and a sudden load which 
might come upon the machine would then force the piston out 


very rapidly and make it inadvisable to bring it against a solid 





through the cooling cylinder directly to the 
main press, is 40 in. long and 2 17/32 in. in 
diameter. It has a piston area equal to 
about 1/36 of that of the main press. Since 
it is even more necessary to eliminate fric- 
tion at this point than in the main press 
extreme care has been taken in the design 
of the piston and cylinders so as to allow 
perfectly free movement and to prevent all 
possible wear while at the same time making 
the leakage so small as to be negligible. For 
this purpose four pistons are provided in 
pairs, each pair being fastened to the end of 
a long arbor. This arbor is provided with a 
pair of rollers whose axles are carried in 
two side bars, thus forming a small truck 
which carries the arbor and piston. Eight 
springs which are interposed between the 
wheels and the truck can be accurately ad- 
justed so as to just support the weight of the moving parts. The 
ends of the recording cylinder are supported by plates, which also 
carry two rectangular bars, forming a track for a four-wheel 
truck. Extending from the arbor carrying the piston is a small 
piston rod, which connects to a crosshead forming the forward 
end of the truck just mentioned. The rear end of this truck is 
formed by another crosshead, the connection between the two be- 
ing made by four rods, which pass freely through openings in the 
forward stanchion supporting the recording cylinder. The record- 
ing springs are placed between the rear crosshead of the truck 
and this front stanchion. The piston rod is carried on beyond 
the crosshead and through the glass case which encloses all of 
this apparatus and on its end carries the pen for making the 








FIG, I12.—VIEW OF RECORDING CYLINDER, SPRINGS AND SPRING BUFFER. 


stop. The construction of this apparatus is clearly shown in 
the illustration. 

The manufacture of the springs to resist the movement of the 
recording piston, which must be capable of giving exactly the 
same movement per increment of load for any point during a 
compression of 10 in., required a large amount of study and 
experimentation. After several failures and much_ tedious 
labor, the problem was solved by making the springs in the fol- 
lowing manner: A drum of nickel steel was rough turned to 
the desired outside and inside diameter and cut off to the proper 
length, and was then hardened in an oil bath. After being hardened 
it was turned and bored to the exact size, carefully fitted to a 
mandrel and a spiral groove was cut through the drum, starting 
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near one end and stopping near the other, leaving a spring of 
square section with solid ends. This was then carefully tested 
and ground on the outside until it would give exactly the same 
movement under the same increase of load at any point in a 
compression of Io in. for any number of applications. In fact, so 
accurate was this work that its probable error in Io in. is only 
about 1/1oooth of an inch. The difficulty attending this work 
will be understood when it is stated that after the drum was 
hardened it, in some cases, took two days to drill a 7/16 in. hole 
54 of an inch deep in the drum. The threading of one drum 
took 27 working days to finish, There was but one kind of 
tool steel which was found capable of doing this work and that 
would only operate when given special heat treatment and re- 
quired constant sharpening. The springs are 27 in. long and 
vary from 5.6 to 7.3 in. outside diameter. They weigh from 
29.4 to 58.6 Ibs. each. The smaller ones, of course, being the 
ones used for the larger movement of the pen under lighter 
loads. 

For supplying oil to the cylinders and to take care of all leak- 
age past the piston a complete system of tanks, piping and pumps 
has been provided. The large supply tank, shown near the roof 
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FIG. I13.—ONE OF THE SPRINGS. 


of the car in Fig. 4, is connected directly to the valves in the 
main press. Interposed between the main press and the re- 
cording cylinder is a cooling cylinder on the end of which is 
a needle valve which can be controlled from the operating table 
and is used to throttle the passage of the oil to the recording 
cylinder. If necessary, this valve can be closed, thus cutting 
off the recording mechanism altogether. 

The leakage past the piston of the recording cylinder, as well 
as that through the piston rod glands of the main press, is con- 
ducted through a system of pipes to the leakage tank, which is 


_fitted with a float valve, and upon the oil reaching a predeter- 


mined level this closes the circuit and starts a motor driven 
pump which returns the excess leakage to the supply tank. If 
on account of leakage past the main piston or for any other 
reason this piston leaves the center line of the cylinder more than 
¥%g of an inch another electrically driven pump is started, which 
will force the piston back to within 5” of mid-position, being 
capable of working against the maximum pressure exerted by 
the main press. Both of the electrical pumps are supplemented 
by hand pumps, and there is an electrical alarm which sounds 
when anything goes wrong with the electrical pump. 





AverAGE Loap IN Box Cars.—It is a question whether 
railroads exercise their best judgment in building their 
equipment upon the single basis of carrying capacity in- 
stead of on the double basis of cars and carrying capacity. 
Too many high-capacity cars have been built in recent 
years, as shown by the small average load; and in view of the 
fact that there have been relatively few changes in classification. 
In order to demonstrate the truthfulness of this as relates to 
box cars, some figures were prepared covering the business of 
the busiest months of the Erie Railway, and it was found that, 
exclusive of merchandise, the average load placed in a 60,000-Ib. 
car was 15 tons; in a 70,000-lb. car, 21 tons; in an 80,000-Ib. car, 
21% tons. 

It will be noted that the average load would utilize less than 
half of the carrying capacity of the 40-ton box car, and about 
two-thirds carrying capacity of the 30-ton box car. During the 
last fiscal year, the Erie Railway handled 1,120,000 loaded box 
cars. Of this number 470,000 were loaded with merchandise, 
which averaged 12,000 lbs. a car, and 650,000 were loaded with 
freight other than merchandise, which averaged 41,000 lbs. Tf 
the Erie Railway could have had its choice of 30-ton cars or 
40-ton cars, in which to handle all freight requiring box cars, 
during the last fiscal year, a saving of $312,000 would have been 
effected in the cost of operation by the use of the smaller 
car, the lesser weight of the smaller car making this possible. 
Heavy capacity cars are operated economically when used for 
handling specified commodities of great specific gravity, such 
as tidewater coal and ore.—Mr. C. C. Riley before the New York 
Traffic Club. 





Power Factor in Raitroap SHops.—The percentage of gen- 
erator capacity to the sum of the rated motor horse-powers is 
somewhat uncertain, but it is lower perhaps than generally im- 
agined. At the 1903 convention of the Master Mechanics’ As- 
sociation a committee reporting on electrically driven shops 
stated that 40 per cent. of the aggregate horse-power of the 
tools could be taken, and to this added the constant and average 
lighting load in order to determine the capacity of the gen- 
erators required, without including in the list of such motors 
those required for cranes, transfer tables or turntables, but 
that the question of a spare unit should always receive consid- 
eration. The Master Mechanics’ proceedings for 1900 stated 
that at the Baldwin Locomotive Works, the switchboard load 
averaged only about 27 per cent. of the total motor rating, in 
this case the crane motors being included. At the Topeka shops 
a switchboard load equal to 38 per cent. of the various motors, 
exclusive of those on the cranes, was found to obtain. At the 
McKee’s Rocks shop the power consumption was about 30 per 
cent. of the motor rating. The actual installation of some large 
and modern shops is very interesting. At Collinwood the total 
generator capacity (after deducting requirements for lights) 
was 50 per cent. of the sum of the motor ratings, not counting 
those upon the cranes. At McKee’s Rocks shop it was 47 per 
cent. on the same basis; at the Angus shop, Montreal, 37 per 
cent. The new Parsons shop of the M. K. & T. Ry. has a gen- 
erator capacity of about 75 per cent. of the total rated motor 
capacity. Of course the question of the size of generators and 
also spare units affects this to a certain extent, and the best way 
to study the question is to lay out a hypothetical load diagram 
and determine from this the most economical size of units.— 
Mr. G. R. Henderson at the New England Railroad Club. 
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SIMPLE CONSOLIDATION LOCOMOTIVE WITH 


SIMPLE CONSOLIDATION LOCOMOTIVE 





FittED wiTy BALDWIN SUPERHEATER. 

The Baldwin Locomotive Works has recently completed a 
very interesting simple consolidation locomotive which will form 
part of its exhibit at the Jamestown Exhibition. 

This ever built, 
shares with the Santa Fe type, recently built by the same com- 
pany for the Pittsburg, Shawmut & Northern Railway,* the dis- 
tinction of having the largest applied to 
a locomotive. Like that locomotive also it carries but 160 Ibs. 
steam pressure, and is fitted with the Baldwin design of smoke- 


is the heaviest locomotive of its type and 


simple cylinders ever 


* See AMERICAN ENGINEER AND RAILROAD’ JOURNAL, March, 1907, p. 88. 
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ELEVATIONS AND SECTIONS OF SIMPLE 














BALDWIN SUPERHEATER. 


The boiler is 84 in. diameter at the front end 
and has 472 2-in. flues, making it one of the largest ever applied 


box superheater. 


to a locomotive of any type designed for regular road service. 
The locomotive weighs 260,1000 Ibs, of which 232,700 lbs., or 
89 per cent., is on the drivers. This gives a weight of 58,175 


we belics the greatest weight ever put 


wheels. The 


10 X I2 in. 


ocomotive driving main journals 


n one pair of 
are II x I2 in., and the others are The next heaviest 


locomotive of this type on our records is the one on the P., B. & 


which weighs 250,300 lbs. t and 225,200 


L. E., built in 190 
ing a weight of 30,300 lbs. per axie. The main 
followed by those on the Delaware and Hudson Company’s line 
(AMERICAN ENGINEER, 


ibs. on drivers, git 


journals are Io x 13 in., the others being 9 x 13 in. 


January, 1907, page 22), which weighs 
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LOCOMOTIVE WITH BALDWIN 





SUPERHEATER. 
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©) mits the valve center to be thrown 3% in. inside the cylinder 
J bah < < centers. The arrangement and design of the valve gear is clear- 
= ¢ o-+-66ts & ly shown in the illustrations. The M’Carroll air reversing mech- 
z 2 9-O-0-9-9 9-0-0 -€ anism * is used. 
: 8 --—one- (Tee Tr Tri ot The smokebox superheater fitted to this locomotive is similar 
9 Ne o-2-0-0-0-0-0-0 in every way to the one used on the Shawmut locomotive men- 
9 & tind ae sts - 7 tioned above and reference can be made to the description of 
\} O% Leta BM’ ooee that locomotive for the arrangement of this device in the front 
c 6 end. The illustration of one of the sections shown herewith 
s E repro gives an idea of the general construction. It consists of an 
se LoL | oe : upper and lower cast steel header on either side, between which 
] ie oS . 7 are a large number of small steel tubes curved to the contour 
a eae ; of the smokebox. These pipes are divided into groups and the 
sth Ss Sali Sith Sa Ay ” passages in the headers are so arranged as to compel the steam 
c ef 2S PPLEP in passing to the cylinders to transverse the different groups of 
lepremrs: superheater pipes and thus be held in contact with the front 
LER OF BALDWIN CONSOLIDATION LOCOMO — 
* See AMERICAN ENGINEER AND RAILROAD JoURNAL, Oct., 1906, p. 375. 
246,500 Ibs. total, and 217,500 Ibs. on drivers, giving a weight of | 
54,375 Ibs. per axle, the journals all being 10 x 12 in. 
The cylinder castings, as can be seen in the illustrations, are 
simple in design, with heavy walls and double bolted flanges. 
The front frame rails are 5 in., wide, and have keys at the 
front only. The cylinder diameter is 28 in., and the stroke is i 
32 in. This is equivalent to a 25 x 32 in. cylinder, with 200 Ibs. 
steam pressure. The increase in area of cylinder walls of the | 
28 in. over the 25 in. cylinder is 304 sq. in. in each cylinder, or | 
over 12 per cent. With saturated steam this would be a matter 3 
requiring careful consideration, but as superheated steam is used % 
in this case the condensation loss from the increased area is - 
probably more than overcome by the reduction in leakage and 
by the increased amount of superheat which can be given to | 
am of 160 Ibs. pressure (370°) over that at 200 lbs. pressure | 
). To insure adequate lubrication a five-feed lubricator is ! 
provided and a separate feed is carried to the pistons, being —<€ wo 
tapped in at the center of the cylinders. 
The boiler, as is shown in the illustration, is of the straight | 
type and measures 84 in. diameter at the front end. The firebox 
is radially stayed and the cast steel mud ring is six inches wide | 
all sides. The boiler is designéd for 200 lbs. pressure, al- 
th ugh but 160 Ibs. is being carried. There are 472 2-in. flues B 
© feet long, which give a heating surface of 3,931 sq. ft. The 3 
x heating surface of 108 sq. ft. is but 4.8 per cent. of the 
to | 
the main frames are cast steel 5 in. in width throughout and 
fitted with pedestal binders of the well-known clip design. The 
equalization system is broken between the second and _ third | 
Pairs of driving wheels. The use of the Walschaert type of 
= TP 


valve gear permits a very efficient system of frame bracing. 
The valve gear drives the outside admission slide valves 

through a rock shaft with two arms, the inner connecting to the 

valve stem and the outer to the combination lever. This per- 
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end gases, which, by the proper arrangement of deflected plates, 
all pass the superheating tubes as soon as they emerge from 
the flues; a sufficient length of time to attain a fair degree of 
superheat. The large size of the front end in this locomotive 
permits a superheater with 834 sq. ft. of surface to be installed 
without difficulty. The outside of the front end is heavily 
lagged. 


The general dimensions, weights and ratios are as follows: 
GENERAL DATA, 


ES ee nr er een. Sa repre amet tree” 4 ft. 8% fn. 
PM PCUR See 5. coe leeh oe hbnk eee dweawnanseeeaek 600s0ss0u ee 
eee Cie aco kh np sana Geens Henan sks Ss >see ucdecneae& --.Bit. Coal 
Bate iis os és sicdin p Rm AN Mv aeriew Sees wake 54,100 Ibs. 
NEI, HOMIE, 5 5 3 5055055000006 oteievecccasseoue 260,100 Ibs. 
Weight on drivers......... issn dseuUS GhGUShsbs sha ene ened . «232,700 Ibs, 
I NN oo on bes sd ido ts Bee's 0.8 6b Se a ee 27,400 Ibs. 
Weight of engine and tender in working order...............0. 422,000 Ibs. 
Ns oh aula aids inot ir 5 6¥.0'6-0e ee ae.e oe eas euns eee | 
ens Sina laehe sae bhe boss educa ie shone sme ee 
een ean, MRUNNENNE URUREN GIRLIE. 6 on 00's sis oa 60.00.0005 000eesvascone 60’ 10” 
RATIOS. 
Wemnt on Grivers + tractive effort... ......ccccccccccccccscvccccceccs 4.3 
NEE EE -SE="BUCNEWD IEOTE «5 oo. n.05s 0000 54065 000005000000050% evan 
Tractive effort X diam. drivers + heating surface................ . 825.0 
Total heating surface + grate area..... ey ee eee er 68.5 
Firebox heating surface + total heating surface, per cent.............. 4.8 







SOME NOTES ON THE TESTS AT THE ST. LOUIS 
EXPOSITION.* 





By H. H. VaucHan. 





The tests give a large amount of data as to the efficiency 
of the evaporating surface, but it does not seem possible to 
separate this entirely from the efficiency of the furnace. By 
this I mean that, knowing the composition of the flue gases, 
their firebox and smokebox temperatures, it should be possible 
to calculate the exact amount of heat transmitted to the flues, 
but although I have spent a large amount of time on this sub- 
ject the results were of practically no value. Probably a thor- 
ough study would afford some results, but the work is very 
tedious and the results were not sufficiently encouraging to in- 
duce me to devote the time required. Taking the results of 
boiler and furnace together there are, however, some interesting 
results, justifying as a whole the use of a large boiler. Neglect- 
ing 2512, which was fitted with Serve tubes, the total heating 
surface (based on fire side of tubes), and grate area was as fol- 
lows, arranged in order of heating surface: 


































































































CYLINDERS—BALDWIN 


CONSOLIDATION 


Weight on drivers + total heating surface..........cccecccccccuccecs 56.0 
Total weight + total heating matin MuibMenbs MADRS he shee RGeraTE eee 63.0 
Total heating surface ~ superheating CRIN GERNOE: iis cock cdcekecon 4.95 
UCM UTED RPEIIRER. £40 SE 66 5 ooo ss ig 55.5195 é-o o 50Gb nic eke eve cenerncd 22.7 
Total heating surface + vol. cylinders..........00cccecceuuee peer 
Superheating heating surface ~ vol, eNO isos se Gusanneass o6+08ee 
RGEMRO TAPER F-9WOL  CYMNOEIBS6 oic.osssccca ccc ccacsccccececcceane ere 
CYLINDERS. 
Kind ee PEEh Stee h es aaa hee a bleach 6G aais> Awd Fes Ras oasansaceeeek Simple 
SEN RE i oo ni vk wie ws aian hdcs dénkecasenccecda tt 28” X 382” 
IR ile ore chee ag ealsel cu aiica ce buinadenswroxewe Bal. Slide 
PME MEMORIES ish cicckvs cla Sein ic dec Cub ok debuneuwen Walschaert 
WHEELS. 


Driving, IRN IM RRR Ss a oie co i ioc oe oe 63 
SUNN, UNTNONE OE RGTER, 550 5c 05s 5.010 sins x coseise ocsesocaceoe 38 i 


Driving journals, main, diameter and length..............0+. 11 X 12 in, 
Driving journals, others, diameter and ee EEE Oe 20 X< 2D én. 
mmpee eck WwHORS, Ginmeter....5...concccsccccsccccececccccowace 36 in. 
RE RN SONIA cana Saa ceb<awcusd Sbesiewcaacget 6 X 12 in. 
BOILER. 
Ne ce BEERSESGa hee asekb ecb ceuye ale bbsscasisbacekecas seek Straight 
NINN io os gs 5 se seg cic ag deus wie dulbeo kee cae 160 lbs. 
Serene MOM AE WITEE SNE. « <i co's sss de-c0 vos 00s s 4s 6subenccur ooeee of. 
Firebox, length and width.............. rer re err 120 X 72% in. 
RUMEN TONDO, AMSCKMOES 5....00000:00ccccccsseccecccsscevne ¥% and & in. 
SEER PEE IMO xcs aces eas sseeorese Tr ee ‘seacvee 
Tubes, number and outside diameter..........0.ccecceccecccuce 472—2 in. 
NE PO eG eb ik cbs sa kinswisceh 564 SR Sew ceeuns EAP 16 ft. 
ROOMTONE URETROCE, BUCS. 5. onic cc sc cc.c'sscsscencuvscecccdccecacst 3,931 sq. ft. 
RUMMINABUIEOCE, GIEDOX. 066. .c cc ccccesccecccscsccecucceace 198 sq. ft. 
Heating surface, total............0..00. Perr rene 4,129 sq. ft. 
Superheating heating surface.............cccceccccceccccece 834 sq. ft. 
NN See or Os cies soc auweakaccwGobecwabu sossOoe oa; Tt. 
TENDER. 

ee rae piaieculer ovcese cS in. 
a. Rr RN I os as sank coaeeseeeeseusswsn ne 5% X 10 in. 

ED oie G asic eked 4 ens aban MARES ESCAERERE ROE -9,000 gals 
ED Ook aia ag Siva cdk heb abd RiowaseKNuheunuseLoscLakem 15 tons 


LOCOMOTIVE WITH SUPERHEATER. 








Engine Heating Grate 
No. Surface. Area. 
DEei csenuees L75S equare fett.c..cces 9.1 square feet 
Pe acecseee 2,482 square feet......... 49.2 square feet 
q 
Bac ovcncwas 3,541 enguare feet....ccces 33.8 square feet 
SEE ,812 square feet......... 49.4 square feet 
Pee 2,902 square feet......... 48.4 square feet 
os AOE 3,000 square feet......... 49.9 square feet 
De cweweun 4,806 square feet......... 58.4 square feet 
Excepting, therefore, 628 and 929, there 
WSR Reo oe was not a great deal of difference in the 
rt ty th \ amount of heating surface in the engines 
t . ~ 
| fisn-ye==4] tested, but 1499 and 734, with about 2,500, 
rt nO should show differences as compared to 
ii! f ‘ 
| 535 and 3000, with about 2,950, or say an 
| . e ° 
att Ne increase of 20 per cent. in the heating sur- 
| ! x 
Yi : } faces 
14a i? The relative value of heating surface 
4}, xa should be demonstrated in one of two 
t ipa ° . 
sash Wiss ways. If heating surface is of the same 
SENS SSE value, however disposed and of what- 
Tae Tipe ag vi 1 ‘ 
=a! Tees of ever extent, then the evaporation per 
eT ETT | d of coal should be tt > when 
jet gli 1 SY hs pound of coal shou e the same 
lat - rt fi 
ii At As ane i equal amounts of coal are burnt per 
je ies ines © RO . ; 
+s 1 ¢ Sais ae OE sal square foot of heating surface per hour. 
/ | ' . - 
ts ra) [ an iy’ As a test of tnis I have prepared Fig. 1, 
re a showing the equivalent evaporation per 
| ” ° P 
-— 5-854 -—<-—- pound of dry coal plotted with reference 
SWORE to the dry coal fired per square foot of 
~ — 
| 


1%} 


heating surface per hour. This diagram 
differs only from that shown in the P. 
R. R. report by showing the individual 
values for each test in place of curves dawn through those 
values. The heavy dotted line is the curve 


R 
Ja 


E ( “ho 

2 
where E is the equivalent evaporation per pound of dry 
coal, and R the pounds of dry coal burnt per square 
foot heating surface per hour, and it will be seen .to be 
an excellent average of the various results. From this diagram 
it would appear that the heating surface question was settled, 
and it would naturally follow that for any given amount of 
coal burnt a boiler having large heating surface should evapo- 
rate considerable more water than one with less. To exhibit 
this I have plotted Fig. 2, which shows the total evaporation 
per hour plotted with reference to the pounds of dry coal burnt 
per hour, from which it will be seen that the results are almost 
contradictory, as the 50 per cent. increased heating surface of 
929 shows no greater evaporation than 585, 535, or 3000. 

An inspection of Fig. 1 will show the reason of this ap- 
parent discrepancy; for instance, a curve drawn through 929 
would intersect the 10.5 lb. evaporation line at about 0.45, while 
that for 3000 is about 0.67, and for 585 about 0.75. In other 


* From a paper presented before the Canadian Railway Club, April, 1907. 
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FIG, I. 


words, while the various resuits are at first sight well grouped, 
there is sufficient variation between them to entirely correspond 
with Fig. 2. The question then arises whether Fig. 1 is to be 
trusted, and the writer believes that further investigation shows 
that it is, and that factors other than heating surface are re- 
sponsible for is peculiarities, for the following reasons: The 
points for 3000, which had the largest heating surface of any 
engine but 929, mostly lie well above the curve, while those for 
535 are almost exactly on it—those for 1499 and 734 generally 
below it, although several of the former agree almost exactly 
with it—those for 628 are in general below it—and 585 are above 
it. These facts show that, with the exception of 929, the engines 
with the largest heating surface show at least the same and 
generally greater efficiency than those with the smaller, and if 
this be so the diagram is justified. The variations must in all 
probability be looked for in the firebox, and this, I think, ex- 
plains the specially good results obtained from 3000 at high 
rates. The firing, while uniformly excellent, was undoubtedly 
governed somewhat by the demands on it. When the boiler 
was not so much pressed, the thickness of the fire was not al- 
ways the best, leading to excess of air or the opposite fault, 
formation of CO, and this in turn exercised an influence on the 
results that is almost impossible to accurately measure. The 
low results of 734 can, of course, be explained by its being a 
narrow firebox engine, and as for 929 it must be remembered 
that this engine was never worked to anything like the capacity 
of its boiler, and it showed a very high percentage of CO, con- 
Sidering the coal burnt per square foot of grate. It does not 
seem justifiable from the results obtained from this engine to 
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FIG, 2. 





dispute the general agreement of the other tests, and it there- 
fore appears safe to consider that the curve drawn represents 
very closely the evaporation results that will be obtained from 
a boiler with first-class firing and average conditions otherwise. 

It will, perhaps, be as well to take this opportunity to refer 
to a paper which | read some three years ago on the question 
of heating surface, and in which I now believe I drew some 
entirely erroneous conclusions. The value of heating surface 
was shown to be proportional to the square root of the length 
of the tubes, in place of their length. In one sense this is true. 
For instance, if with 1,000 feet of heating surface coal was burnt 
at the rate of 2,000 lbs. per hour the evaporation would, by Fig. 
1, be 7 Ibs. If the heating surface were doubled the evaporation 
would be 9.3 Ibs., or 1.33 times as great. Now, as the square 
toots of 1000 and 2000 are in the proportion of 1.41 to I.00, 
there was sufficient truth in this to lead to an attractive fallacy, 
and, in fact, this was really shown in the discussion. Where the 
mistake was made was in trying to extend this idea to cover the 
form of the heating surface, whether in a number of short tubes 
or a lesser nufmber of long ones, and trying to show that the 
latter were less efficient. This, I am now convinced, was wrong, 
as the fact was overlooked that if the number of tubes is de- 
creased the amount of gas and, consequently, of heat through 
each tube is correspondingly increased. On the assumption that 
the heat transferred per square foot is proportional to the dif- 
ference in temperature between the flue gases and the water, this 
may be shortly demonstrated as follows: 

Take two boilers, one with n flues a feet long, the other with 
m flues b feet long, and let na = mb or the heating surfaces 
be equal. 


Let C = circumference of tube in feet = heating surface per 
foot of length. 
Let T = initial temperature of gases, and t, temperature at 
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any point | feet from the end, above the temperature of the 
water. 


dt 
Then in general — = — Knct or log t — Knel + C. 
dl 
When | = o, t = T, and C = log T. 
T 
Then log — = — Kncl, and when 1 = a and t = final tem- 
t 
perature 
T 
log — = — Knca, and if na = mb = log — = — Kmbce. 
t t 


Therefore, for equal areas, t is equal. 


The results from 929, which had the longest flues tested, might 
be taken as an indication that long tubes are less efficient than 
short ones, but this is an isolated case, and the results from the 
other engines do not support it in the least. Arranging the en- 
gines in the order of the length of the tubes, they are 929, 535, 
3000, 585, 734, 628, 1499, and an inspection of Fig. 1 shows that 
there is not the least evidence for supposing that the length has 
anything whatever to do with it. This is confirmed by plotting 
the smokebox temperatures with reference to the coal burnt per 
hour, which is shown in Fig. 3. In place of drawing straight 
lines through the points, curves are shown of the form 
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t°— 100 , °/s 


C=K 
100 
which fits the case almost exactly and passes through 
zero coal at 100° Fahr. From these curves it will be 


seen that the temperature of the gases passing into the front- 
end of 929 at 4,500 lbs. per hour was less than for the other 
engines at 3,000 lbs. per hour, so that it is evident that the heat- 
ing surface did its part, and that the cause for the discrepancy 
must be looked for elsewhere. The conclusion would, there- 
fore, be that the curve shown on Fig. 1 represents with reason- 
able accuracy the average result to be obtained under good con- 
ditions. 

There are a number of other interesting facts to be learned 
from these tests, but they require, as a rule, considerable study 
to extract them, and in many cases they are extremely difficult 
to trace out. As an example, why should the boiler of 585, which 
shows the lowest firebox temperatures, form usually no CO and 
be so efficient? And in the one case when its efficiency drops 
off the firebox temperature is higher, but the draft is for some 
reason lower than usual in proportion to the steam used. Such 
an occurrence might be accidental, or it might be due to some 
cause that a careful examination would detect. Broader ques- 
tions are open for study, the frictional loss, the effect of coun- 
terbalancing, the value of Serve tubes, the reason for the de- 
creased economy of the two-cylinder compound at high speed 
as compared with the four-cylinder, the effect of excess of air 
in the firebox, and numerous others that will suggest themselves 
to you, but these I am not in a position to discuss, and probably 
would not be even did time permit. One thing more that I wish 
to say, and that is that we should all realize the debt we owe 
the Pennsylvania Railroad for its broad-mindedness and gen- 
erosity in carrying out such a series of tests, and the light they 
have thrown on that most complicated and contradictory of 
man’s inventions, the steam locomotive. 





TIMBER SUPPLY OF THE Unitep States.—A recent circular of 
the U. S. Forestry Service, which deals with the timber supply 
of the United States contains some remarkable statements. As 
an instance, it states that every person in the United States is 
using Over six times as much wood as he would use if he were 
in Europe. The country as a whole consumes every year be- 
tween three and four times more wood than all the forests of 
the United States grow in the meantime. The average acre of 
forest lays up a store of only 10 cubic feet annually, whereas 
it ought to be laying up at least 30 cubic feet in order to fur- 
nish the products taken out of it. Since 1880 more than 
700,000,000,000 feet of timber have been cut for lumber alone. 
It is pointed out in the circular that the increase in population 
since 1880 is barely more than half the increase in lumber cut in 
the same period. Two areas supplying timber have already 
reached and passed their maximum production—the Northeast- 
ern States in 1870 and the Lake States in 1890. To-day the 
Southern States, which cut yellow pine amounting to one-third 
the total annual lumber cut of the country, are 
near the maximum. The Pacific States will soon take the as- 
cendency. At present but one-fifth of the total forest area of 
the United States is embraced in National Forests. The re- 
maining four-fifths have already passed or are most likely to 
pass into private hands. 


undoubtedly 





Tue Cuicaco TUNNEL System for handling freight, mails, etc., 
will probably soon be doing a large freight business, as it is re- 
ported that contracts have been made with 26 railways for the 
handling of their freight between the business district and the 
several freight stations. There are now about 30 miles of tunnel 
with narrow gauge tracks, operated by electric motors, and mails 
are now carried in this way between the railway stations and 
the post-office. Large establishments have spur tracks built into 
or beneath their basements, and six stations for the use of small 
shippers are being established in the business district. These 
are served by elevators. 


VALVE ELLIPSE INDICATOR. 


A valve ellipse is a diagram showing the position of the valve 
on its seat and the location of the piston in the cylinder at all 
times during the double stroke of a locomotive or stationary 
steam engine. Such diagrams are often constructed on drawing 
boards preliminary to erection or valve setting of an engine and 
are of much value in studying the proper adjustment of the 
valves, etc. 

There have also been instruments made with which the ellipses 
are drawn by pencils attached to the piston and valve of the 
engine itself after the valves were set. The instrument of this 
kind shown in the illustrations is one designed by the Baldwin 
Locomotive Works and used by them to study valve setting on 
locomotives. The general ideas incorporated in this instrument 
were first used by Prof. Lanza of the Massachusetts Institute 
of Technology. 

The paper on which the diagram is drawn is placed on the 
large drum in the same way as on a steam engine indicator and 
the drum is rotated by the movement of the valve. This is ac- 
complished by attaching the chord from the drum to a standard 
firmly clamped to the valve stem. A pencil carried in a guide 
parallel to the axis of the drum is attached to a reducing motion 
from the crosshead so that it can be given a movement of about 
3 in. from any length of stroke of the engine. A second pencil 
attached to this guide is given a very small movement parallel 
to the axis of the drum by an electric magnet in which the 
circuit is completed when the valve just closes one of the steam 
ports. The guide carrying the two pencils is movable parallel 
to itself, towards and away from the drum, so that the pencils 
do not mark on the paper until it is so desired. 

he instrument is made to be self-contained in order that it 
may be quickly applied to a locomotive. 

The usual procedure is to build a small wooden platform over 
the steam chest, either longitudinal or inclined. The valve el- 
lipse indicator is then bolted to this platform in such a position 
that the string from the reducing wheel can be led to the cross- 
head with the use of the fewest possible pulleys. Also it must 
be possible to run the string from the drum directly to a stand- 
ard clamped to the valve stem without the use of any pulleys 
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locates the port lines on the diagram, are made in such a way 
it in one circuit are contained, Ist, the two terminals on the 
valve ellipse indicator; 2nd, a primary battery of about 7 volts; 
the contact points, one of which is fixed while the other 
The contact attached to the valve 
stem is made in the form of a quadrant half of steel and half of 
non-conducting fibre set together so that the curved surface is 
smooth. 


th 


> 
sre 


Lilt 


ver\ 




















ves with the valve stem. 





‘ may be applied. 








Y//f 









U/ 
Uf) joe 
Y V//, Si / 
j /hy 
Light Spring HY ; 


Wi aw 
Yi Yih 
YY YY) 
Y ff 
Uff Yyf 











/ 





OF THE BALDWIN 


lowable to have the reducing motion actuated by the 
run all the time the engine runs, but provision must be 
to disconnect the drum from the valve stem so that new 


electrical connections for moving the lower pencil which 


This is fixed to the valve stem at any convenient 
















VALVE 











ELLIPSE INDICATOR. 


point and then insulated from it, the chord of the are being 


] 


parallel to the axis of the valve stem. 
The contact point which is fixed to the steam chest or guides 
is a steel point which is set to rub over the quadrant on the 


valve stem. 


It has a spring above it to insure plenty of lift over 


the arc and is set in a cross-head with adjusting screws so that 
it may be located directly on the line between the steel and non- 
conducting parts of the quadrant when the valve is just closing 


one of the steam ports. 


The valve can be set in the proper 


position with a regular valve tram by the port marks on the 


valve stem. 


ELectricAL EguipMent 1N Detroit River - TUNNEL.—The 
Michigan Central Railroad is constructing a tunnel under the 
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INDICATOR. 


Detroit River between Detroit and 
Windsor, Can., through which all 
passenger and freight trains will 
pass. The trains will be operated 
through this tunnel by electric loco- 
motives, the electrified zone being 4.6 
miles in length. Six 100-ton direct- 
current locomotives of the swivel 
truck type, with geared motors, will 
comprise the initial equipment, each 
locomotive being capable of handling 
a goo-ton train up a 2 per cent. grade 
at a speed of to miles per hour. 
Four 280 horse-power motors will be 
mounted on each locomotive, and the 
Sprague-General Electric multiple 
unit control system will be employed 
for operating the locomotives to- 
gether if desired. Current will be 
taken from the third rail, the power 
being purchased from the Detroit 
Edison Company, a pressure of 650 
volts being used. A very complete 
electric lighting and pumping equip- 
ment will form part of the project. 
The electric equipment throughout is 
being furnished by the General Elec- 
tric Company. 
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TRIPLE HOPPER STEEL COKE 


STEEL, TRIPLE HOPPER BOTTOM, SELF-CLEARING 
COKE CAR. 
PITTSBURGH AND LAKE Erte RAILROAD. 

The Pittsburgh & Lake Erie Railroad has recently received, 
from the Standard Steel Car Company, 1,000 all-steel, 80,000-Ib. 
capacity, coke cars, which are the first 4o-ft. coke cars to be 
built that are entirely self-clearing and are also the first steel 
cars with triple hoppers, if we except the “three-pot” hoppers 
with iron bodies and wooden wunderframes, which were used 
extensively on the Baltimore & Ohio Railroad for several years, 
as noted on page 160 of our May issue. 
of these cars was worked up by Mr. L. 
tendent of motive power, and Mr. W. P. 
ical engineer, under the direction of Col. J. M. Schoonmaker, 
vice-president and general manager of the road. The Standard 
Steel Car Company adapted their detail designs to this general 
design. One thousand more of these cars have been ordered 
with the sides 6 in. higher. 

The cars have a capacity of 2,406 cu. ft., level full, or 2,580 
cu. ft. with a heap one foot high at the center. ‘lhey are de- 
signed to carry a maximum lading of 88,000 lbs., which may be 
loaded directly over the hoppers, thus adapting them for carry- 


The general design 
H. Turner, superin- 
Richardson, mechan 
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5"x 34 "x 34 Angle 


CROSS SECTIONS OF 


TRIPLE HOPPER COKE 
ing such material as ore, billets, etc., on the return trips. The 
general dimensions of these cars are as follows: 

Length Ce Se, MEN aa vead sak Keeeuscdsendvevescwewns 42’ 0” 
Length WEE cicada eecesnawawien skates caaaedohuewsansenuan 40’ 2%” 
Width URS Mie aoe eck cs ccnesWendeniedwedardnekcanu as iv 
I a 
not ok, te EO eee 10’ 0” 
Height from top of rail to top of brake mast...........e-ee00 10’ 10” 
eight from top of rail to top of center channels at bolster.... 3’ 6%" 
Jeight from top of rail to bottom of center channels at bolster. 2’ 6%" 
eight from top of rail to center of drawbar.......+..eseeee0 2’ 10%” 
€ngth of door openingsS........eeee- Shbehedesansedecedende 3’ 5%” 
Width Oe MOG GUNG ass 3726 see eenkaaninid daskwewacs 3 6%" 
putance from center to center of trucks...........ceeeeeeeees 32’ 0” 
ere NO NN a ar aa a aan a are ait ed cas a aie Ye ¢& 
OR: CU a a aA oe coca et 5” x 9” 
Weight 


40,800 Ibs. 
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CAR—PITTSBURG AND LAKE ERIE RAILROAD. 


The center sills are 12-in., 30-lb., channels. They are placed 
with their flanges facing inward and extend through and be- 
yond the body bolster about 20 in. Draft sills of 7/16-in. steel, 
pressed in a Z-shape form, 1234 in. deep, are spliced to them, as 
shown. Each center sill is reinforced by a 4 x 3 x %-in. angle, 
riveted at the bottom on the outside and extending from near 
the hopper sheet, through the bolster, to the end of the center 
sill channel. The center sills are also reinforced at the body 
bolster by a 3-in. top cover plate. 

The lower half of each side of the car between the bolsters 
consists of a %4-in. plate with the upper edge pressed to the 
shape shown on the drawing, to add to its stiffness, and with 
a 3% x 3 x %-in. angle riveted at the lower edge. This side 
girder is tied to the center sills between the bolsters by the 
hopper construction and also by the cross ties between the 
hoppers. These latter consist of a pressed steel diaphragm be- 
tween the two center sills and a vertical plate flanged at the 
lower edge, which extends between the center sills and the side 
girders. The upper part of this plate extends the full width 
of the car and is reinforced by a light angle which is riveted to 
it, and by the upper edges of the hopper sheets. A bottom 
cover plate, forming part of the cross-tie, extends the greater 
part of the width of the car. An 8-in., 11%4-lb., channel ex- 
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AR—PITTSBURG AND LAKE ERIE RAILROAD. 


tends from the body bolster to the end sill, forming a side sill 
extension. 

The body bolster is a 14-in. vertical plate cut out at the center 
to fit over the center sills. This plate is flanged at its upper 
edge to conform to the slope of the hopper sheet and is riveted 
to this sheet, which is reinforced by a 14-in. plate, as shown. 
The bolster plate is reinforced by 31%4 x 3% x 5/16-in. pressed 
angles placed vertically, and also by similar angles riveted on 
each side along the lower edge. ‘Two pressed steel diaphragms, 
placed back to back, are placed between the center sills and 
riveted to them. A bolster tie plate, 4 in, thick and 14 in. wide, 
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extends across the bottom of the bolster for nearly_the width 
of the car. 

The end sill is an 8-in. 11%4-lb., channel, reinforced at its 
upper edge by a plate which is flanged at its rear edge and 
riveted to the uprights, or posts, at the end of the car. The 
end sill is reinforced at the center by a cast steel coupler strik- 
ing plate. The coupler carry iron is a 5 x 3% x %-in. angle 
iron. Piper friction draft gear is used with a 5 x I-in. draw 
bar yoke. 

The side and hopper sheets are %4 in. thick. The vertical sheet 
at the end of the car is 3/16 in. thick and is reinforced at its 
upper edge by a %-in. plate pressed as shown. The top of the 
side of the car is a 6 x 4 x %-in. angle. The end side panels 
of the car are of sheet steel. The other panels between the 
side sheet and the top angle are of expanded metal, No. 6 gauge, 
3-in. mesh. 

There are two sets of drop doors over each hopper, which are 
operated in unison by the simple type of drop door mechanism 
shown on the drawing. The doors for the different hoppers are 
operated independently. The cars are equipped with Hartman 
ball bearing center plates and side bearings, the center plates 
being of drop forged steel and the side bearings of malleable 
iron. 

The trucks have the Andrews cast steel side frames and are 
equipped with Simplex bolsters. 





H. J. DOE’S WAGES 


To THE Eprtor: 

I do not wish to clog the columns of your paper with an un- 
profitable discussion, but “Individual Effort” (page 287, July 
issue) did not make clear the point that I tried to bring out in 
“What’s the Use?” 

I saw the bonus of $46.34, also the amount of wages $79.22, 
and inasmuch as Doe’s creditors would hardly place a premium 
on a bonus dollar, I added the amounts together, supposing that 
total earnings was the real key to the situation. 

The accompanying curve shows the relation existing between 
per cent. efficiency and total earnings, total earnings being based 


Total Labor Cost & Opcrator’s 
Earnings on the Bonus Plan 


Tctal Labor Cost in Dollars 
Operator’s Earnings in Ceuts per Hour 









120 | > 
90 100 110 120 130 = 14v 15v 160 170 180 36190 205 


Percent Eviciency 


on 322.6 standard hours at a rate of $3.40, other data for the 


calculations being taken from page 223, June number. 
Suppose we consider that H. J. 


Doe has a task assigned to 
him, that, by the company’s estimate, is worth 322.6 standard 
hours; suppose that he performs the task with an efficiency of 


go per cent., which will hold the job for 358.5 hours, and will 
cost the company $133.97. Then suppose that he works with an 
efficiency of 200 per cent., he will hold the job out only 161.3 
hours, it will cost the company only $120.65, a saving to the com- 
pany of 197.2 hours, and a further saving, due to reduced wages 
paid to Doe, of $13.32. As the average month has 260 working 
hours, Doe could, of course, work the remaining 98.7 hours with 
a probable efficiency of 200 per cent., thereby raising his wages 
to a very high figure, but why should he be fined $13.32 for 
raising his efficiency from go per cent. to 200 per cent. on a 
given amount of work? Marvin ELtis. 
Youngstown, Ohio. 





To THE Epitor: 

Referring to the above communication from Marvin Ellis, | 
judge from it that: 

(1) Marvin Ellis does not like the contract. 

(2) He does not consider it equitable. 

This divides the question into two parts, which we will con- 
sider separately. The first is a case of individual taste and not 
of individual effort, and as far as tastes are concerned every- 
body has a right to his own. 

The contract Mr. Ellis does not like is: 

(1) The operator is guaranteed day pay even if he is not 
occupied and turns out no work. 

(2) Assuming his monthly wages to be $100 for the time he 
worked on standard jobs, he is given for making or passing 
100 per cent. efficiency a bonus of $20. 

(3) If he passes 100 per cent. efficiency he is paid in addition 
at his hourly rate for all the time he saves. If his hourly rate 
is $0.40, standard time 20 hours, and the work is done in 10 
hours, which is an efficiency of 200 per cent., he receives: 





(a) $0.40 an hour for to hours.............. $4.00 

(b) 20% as a bonus on above amount...... 8o 

(c) $0.40 an hour for the to hrs. saved..... 4.00 

Total earnings for day of Io hrs........ $8.80 
It is Mr. Ellis’s privilege not to like this contract. I also 
have dislikes. I dislike to see an ambitious, willing, skilful man 


urged by a driving foreman to 200 per cent. efficiency and then 
get nothing but day rate for his reward. 

I dislike to see a man on piece rate make tremendous effort 
and lose out because his machine is out of shape, his belts poor, 
his tools inferior. I dislike the Halsey plan which sets a stand- 
ard and then gives the unusually efficient worker from one-third 
to one-half of the saving in his own time. 

Compared to these methods the Individual Effort Contract 
stands out as altruistic and philanthropic. 

Mr. Ellis claims that the contract is inequitable. 
claim on the fact that if a man works at 200 per cent. efficiency 


He bases his 


his earnings are not twice what they are at 100 per cent. eff- 
ciency. 

Ought they to be? Mr. Ellis says yes. I say no. 

Twin brothers are working equally at 100 per cent. efficieicy 
on the same machine, one 10 hours on the day shift, the other 
10 hours on the night shift. The day man comes to the boss and 
says: “My brother wants to lay off. I will double my efficiency 
to 200 per cent. and do all his work in addition to my own in 16 
hours. Give me his wages in addition to my own.” The boss 
replies: “Not if I know it. I have now two good reliable men 
of 100 efficiency who can work year in and year out at this rate 
without damage to self or to the equipment. If one is absent the 
other can temporarily take an overload of 50 per cent. for a day, 
even of 20 per cent for a week, so that I am only partly and tem- 
porarily incapacitated by the absence of the other. You propose 
permanently to overload 100 per cent., to break yourself down, 
nervously and physically, to leave me without anyone wher you 
collapse. You propose to rack the machine to pieces and wear 
out the tools, you propose in part to disorganize the shop by your 
unreasonable pace, just as a man attempting to run in a crowded 
street where everybody else is walking, jostles all and causes 
in the aggregate more delay than he saves on himself. We do 
not wish to check reasonable ardor, but we shall charge a little 
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something for the damage and extra cost you are putting us to. 
You know perfectly well that a boat requires eight times as 
much power to go twice as fast, and our aim is not to have some 
men going twice as fast but to bring up all the shop to high 
efficiency. We tolerate 60 per cent. men and we tolerate 200 per 
cent. men, but we disapprove of both.” 

INDIVIDUAL EFFort. 





To THE Epitor: 

Marvin Ellis and “Individual Effort” in your July issue are 
mighty worried over the theory of my pay check, and the former 
gentleman’s article at first caused me to worry a good deal. It 
certainly did seem from his figures as if my wife and children 
were out $1.09 worth of theatre and silk dresses every time I 
humped myself over 129 per cent. efficiency. Now it took us 
two months and lots of suspicious questions to get next to the 
Individual Effort pamphlet foisted upon us, but we finally did 
think we knew it all, and were satisfied until Mr. Ellis appa- 
rently discovered how the company is doing us after all, in 
spite of the $132.41 extra earnings I made in four months. 

My wife hasn’t been to high school for nothing, however, and 
she also strongly disapproved of my going back to straight day 
work, on account of that one hundred and thirty dollars. So 
we went all over it again, and we now look at it this way: 

A farmer, in figuring his gain at the end of the year, deducts 
his keep; I guess the president of this road doesn’t reckon his 
salary as part of the company’s profits either. Now we claim, 
in the same way, that the money that really appeals to us is the 
money we don’t have to give away. 

When I worked by the day, I used to average $80 a month, 


but $75 of that amount was gone after twenty-four hours in 


paying our bills, including $5 we put in the bank. It was the 
extra five-dollar bill that would cheer us up, and that we’d 
blow in. 

COMPARATIVE EARNINGS FOR TWO MONTHS. 


Total Standard Time for all Bonused Jobs being $22.6 hours, and Standard 


Rate $3.40. 


Tin ™ 
rime Wages 


. < | Same, Compar- 
Effi- | Work’g while on Bonus Bonus a Total } less atiaa 
. \ 5 y | , y be 
ciency. ae Bonus. | Pt cent. | Am’nt.| Earnings. | oo Perc'nt'g’s. 
700 |} SIRES | vvvccacccedch cctacces $159.80 | $9.80 100.0°% 
a 403.2 137.09 3.27°0 $4.48 164.28 | 14.28 145.7% 
358.4 121.86 9.91%% 12.08 171.88 | 21.88 | 221.6% 
322.6 | 109.69 20.00% 21.94 181.74 | 31.74 
293.3 99.72 30.00" 0 29.92 189.72 39.72 ) 
2 268.8 91.39 40.00°0 36.56 196.36 | 46.36 0 
15 215.1 73.13 79.00" $1.19 210.99 60.99 ) 
2 161.3 54.84 120.00°o 65.51 215.61 | 75.61 ) 





In the above table, based on figures on page 223 of your June 
issue, my wife shows (and I hope she’s right) how much money 
we have left over at the end of every two months, for a certain 
number of efficiency figures on my part. 

With the schedules as now given out to the shop, any man 
should get up to 90 per cent efficiency and have time to spare. 
Supposing he does, for every dollar he could get enjoyment out 
of when he worked by the day, he now has $2.22. 

If he 
know he can reach 110 per cent. efficiency, month in and month 
out, without hurting himself; and he then has over four times as 
much money to spend on luxuries as he had before. 

My wife figures that I have $66.20 every two months, or $33.10 
every month to buy her new hats with, while | 
barely $5 left over. 


cuts out his waste time, and gets down to business, I 


used to have 


I cannot deny Mr. Ellis’s figures. But, were he in my shoes, 
I think that after wasting two or three hours in covering several 
Sheets with figures, he’d look at his bank account increasing 
at an unusual rate, and say: ‘What's the use?” 
Topeka, Kansas 


H. J. Dor. 





FOUR CYLINDER SIMPLE LOCOMOTIVE. 
To the Eprtor: 
The very fine four-cylinder, balanced, non-compound, Atlantic 
type express locomotive of the Great Western Railway (Eng- 
land), which was illustrated and described in the AMERICAN 








ENGINEER AND RAILROAD JOURNAL for February last, pages 56-59, 
has been run upon the testing plant at the Swindon Works of the 
company, and The Engineer (London), in its impression of July 
5, contains the following interesting remarks relative to the 
performance of this engine: “The highest speed attainable was 
671% miles an hour. Beyond this the air-compressing brake 
could not absorb the power. ‘The steady running of this type 
of engine, as compared with the ordinary two-cylinder engine, 
is quite remarkable. At 60 miles an hour, the hand placed on the 
front buffer beam felt little more than a tremor. With two 
cylinders, at that speed, the lateral oscillation on the bogie is 
quite violent.” The italics are mine. 


Epwarp L. Coster, 
Assoc. Am. Soc. M. E. 
25 Broad Street, New York. 





LENGTH OF A CURVED LINE. 
To rHE Epitor: 

Did you ever try to get the length of a line bounding an ir- 
regular figure with the planimeter where more accurate results 
were desired than by spacing off with dividers? 

It is accomplished thus: Take the reading of the instrument 
in squate feet or imches, as the case may be, and extract the 
square root, which will give the length of one side of a square 
of equal area and this multiplied by 4, the number of sides, will 
give the length of the surrounding line. 





Take a figure as shown above. The length of “a” 
tained by subtracting the length of “b” 
tained above. 

Mech. Eng. I. C. R. R., Chicago. 


can be ob- 
from the result as ob- 
W. O. Moopy. 





TuRBINE STEAMSHIP.—It has been erroneous- 
ly stated by a number of the railroad papers that the “Creole,” 
which is now being operated in the New York, New Orleans 
service of the Southern Pacific Company, was the first large tur- 


First AMERICAN 


bine steamship of American manufacture to be commissioned. 
As a matter of fact the “Governor Cob” of the Eastern Steam- 
ship Company of Boston, which was launched on April 21, 1906, 
and went into commission :n October of the same year, was the 
first large ship of this type to be built in America. 
has a length of 290 ft. on the water line, a width of 51 
of 14 ft. and a tonnage of 2,184. 


This ship 

ft., a draft 
It is equipped with Parsons 
turbines of 5,000 h.p. and is driven through three shafts. The 
next large ship of this type to be commissioned was the “Yale” 
of the Metropolitan Steamship Company’s fleet, which was 
launched on December 1, 1906, and placed in commission June 
27, 1907. 


This vessel measures 407 feet over all, has a 63 ft. 
beam and draws 16 ft. of water. It also has three turbines, giv- 
The turbines in both of these cases 


being arranged with the high pressure in the center driving one 


ing a total of 10,000 h.p. 


shaft and two low pressure and reversing turbines driving the 
two other shafts. The “Creole” is thus apparently the third 
ship of this type instead of the first. It measures 440 ft. over 
all with a 57 ft. beam and displaces over 10,000 tons. The tur- 
bines for the “Governor Cob” and the “Yale,” and also for the 
“Harvard,” a sister ship to the “Yale,” are of the Parsons type 
and were built by the W. & A. Fletcher Co. of Hoboken, N. J. 





SAFE Ferry Service.—It is estimated that during the 4o years 
of regular ferry service across San Francisco Bay that 300,000,000 
passengers have been carried. During this time but three lives 
have been lost. The monthly average of passengers now being 
carried is above the 2 million mark. 





About 600,000 persons are dependent on the Pennsylvania 
Railroad lines for a livelihood. 
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* Tllustrated Articles, 


The number of engine failures reported as due to “poor coal” 
and “boiler foaming” with attendant “leaky boiler” will be found 
on many roads to be a pretty large percentage of the total num- 
ber. 
but one or two crews on a division and the indications are that 
the real trouble is “poor fireman.” 


In many cases the excuse of “poor coal” will come from 


Also the boiler foaming ex- 
planation will be given where nothing but treated water is being 
used and the probable trouble is careless handling of injectors 
and throttle. However, as cases have been known where there 
was one car of a very poor coal in a large supply of generally 


excellent fuel and water treating plants have been known to 
suddenly go wrong for short periods, it would not do to desig- 
nate the engineman by that short and ugly word without more 
positive proof. 

It is to meet such conditions and put accurate information, on 
which just action can be taken, in the hands of the divisional 
superintendents of motive power, that a movement is being 
started of equipping some of the larger divisional points with 
what is locally known as a “chemical laboratory.” This con 
sists simply of a coal calorimeter and a few simple reagents and 
equipment for water testing. Orders are issued that all reports 
of engine failures due to poor coal shall be accompanied by a 
fair sample of the fuel which can be quickly tested and the 
proper action immediately taken to correct the trouble, whereycr 
it may be. Samples of the water supply are also obtained from 
stations out of which foaming boilers are reported. Wher 
water softening plants are in general use a daily sample may 
be advisable during certain periods of the year when the quality 
of the raw water may fluctuate widely. 

Such an equipment does not require an expert cnemist nor the 
whole time of any employee, and it is easy to see how it could 
prove to be an excellent investment at points where these troubles 
were frequent. 





Consider for a moment the most successful foreman, official 
or even president you know. The one whom the men all ad- 
mire and for whom they gladly work overtime or give up a 
long planned outing to help out of a tight fix. The one whose 
You know 
such a man; we all do; luckily they are not so very scarce. 
What kind of a man is he? 
a week? 


men are working for the road and are proud of it. 


Does he have a grouch three days 
Does he overlook the wiper’s “good morning”? Does 
he send out word that he is too busy to see you when you call 
at headquarters? Are the men afraid to ask him for a small 
favor? Doés he have any difficulty in getting apprentice boys? 
No? Why not? 

Think it over; possibly the secret is not so very deep. 





In his paper “Causes of Leaks in Locontotive Boiler Tubes,” 
presented at the last M. M. convention, an abstract of which ap- 
pears on page 315 of this issue, Mr. M. E. Wells, who has made 
this subject a special study for a number of years and who is 
undoubtedly in a position to speak authoritatively upon it, states 
that the generally accepted idea of cold air entering through the 
fire-box door being principally responsible for leaky flues is 
erroneous and that the real source of the trouble is in the ejec- 
tion of cold water, causing unequal variation of temperature 
at different times in different parts of the boiler. This, together 
with the deposits of incrustation, are stated to be the two great 
causes of all boiler leakage. 

The experiments made a number of years ago on the Chi- 
cago, Burlington & Quincy Railway and the improvement which 
has been obtained on that and other roads along lines indicated 
by the results of those experiments show that Mr. Wells’s point 
is well taken. While, of course, he recognizes the value of the 
rules governing pumping and of devices for thorough mixing 
of the entering feed, still these are not the remedies which he 
The trouble is in the introduction of comparatively 
cold water into the boiler and the logical correction of such a 


suggests. 


difficulty is to heat the water before putting it in, and that is 
what is recommended in this paper. A feed water heater does 
not necessarily have to be a complicated device and while it may 
require the use of pumps in place of an injector it would appear 
that the very probable results would be well worth the effort. 





In tests of any kind the most important feature is accuracy 
and this has been made the keynote in the design and con- 
struction of the dynamometer car, recently completed by the 
Pennsylvania Railroad, an extended description of which is given 
on page 293 of this issue. No expense or trouble has been 
spared in making this car the finest of its kind and delicate re- 
finements of adjustment and construction, which are usually - 
associated only with high class physical and chemical labora- 
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tories and have heretofore been considered unnecessary for tests 
of such powerful machines as locomotives, have been introduced 
in this car. 

The possession of this excellent instrument for the testing 
of locomotives in actual service, taken in connection with the 
locomotive testing plant for testing under controllable conditions, 
gives this company a most exceptional equipment, and an oppor- 
tunity for studying locomotive design such as has never before 
been available. 





AMERICAN SOCIETY FOR TESTING MATERIALS. 

The tenth annual meeting of the American Society for Test- 
ing Materials was held in Atlantic City, June 20th to 22nd. The 
attendance was the largest in the history of the society, there 
being 268 members and guests present. The total membership 
in the society is now 925 as compared with 835 last year. 

The program for the three days’ meeting included 61 separate 
subjects, and two sessions were held each day. Even under 
these circumstances it was practically impossible to cover the 
work outlined and it was necessary to read many of the papers 
py title only and to dispense with discussion. Even when the 
society is divided into two sections, each holding its sessions 
at the same time in different meeting rooms, it is easily evident 
that three days is not sufficient for the work of the association 
and it is probable that next year four or five days will be al- 
lotted. 

Probably the most important work accomplished at this meet- 
ing was the acceptance of a report of the committee on standard 
specifications for steel rails and the decision to submit it to let- 
ter ballot. 

The paper which probably attracted the most attention was 
one on the subject of “Corrosion of Iron,” by Allerton S. Cush- 
man, Assistant Director, Office of Public Roads, Department of 
\griculture, Washington, D. C. 
value, bearing on the theory that rusting is a product of electro 


Detailed experiments of great 
lytic action, were reported. This paper was thoroughly illus- 
trated by lantern slides. 

Among the many other interesting reports and papers might 
be mentioned one by Mr. S. S. Voorhees, which gave an account 
of the practice of the U. S. government in purchasing coal by 
specifications. These specifications are based on a definite num- 
ber of British thermal units for one cent and it has been pos- 
sible to obtain in egg coal 50,000 B. T. U.’s; in furnace coal 
U.’s, and in pea coal 64,600 B. T. U.’s for one cent. 
A number of cases were cited where bituminous coal has -also 
been purchased according to similar specifications. The paper by 
Mr. Robert Job on the “Causes of Failure of Cast Iron in Ser- 
vice” was of much interest and value. It dealt quite largely with 
the selection of the proper grade of pig iron and the use of 
ferro-manganese in making locomotive castings. 

The address by the president, Dr. C. B. Dudley, upon the sub- 
ject of “Enforcement of Specifications” was a most valuable and 
interesting treatment of this difficult subject. He laid special 
emphasis upon the great importance of the railroads using spe- 
cial care to exclude defective material, especially where it might 
affect the safety of transportation or the lives of passengers. 
Dr. Dudley drew special attention to the fact that producers 
and dealers in railway supplies with practically no exceptions, 
preferred to do an honest business at a fair price and would 
always do so if it were not for certain conditions. Among 
these conditions he mentioned badly worded specifications, whose 
Meaning was not perfectly clear, also unreasonable requirements 
in specifications. Again the mistakes of subordinates are fre- 
quent causes of trouble, an instance mentioned being where five 
barrels of an inferior grade of oil were included in an order 
of 50 barrels by a foreman who had only 45 barrels of the proper 
grade at hand. Some other similar affecting conditions were 
also mentioned. The whole address is full of good advice on 
the proper procedure in testing materials and the course to be 
taken in those found to be defective. 

The meeting as a whole was the most successful in the history 
of the society. 


53,000 B. T. 


CONVENTION OF THE MASTER CAR AND LOCOMO- 
TIVE PAINTERS’ ASSOCIATION. 


The thirty-eighth annual convention of this association will be 
held in St. Paul, Minn., September 10 to 13. The Hotel Ryan 
has been selected as headquarters and low rates, which can be 
obtained by addressing the secretary, have been secured. Since 
several other organizations are scheduled to meet in St. Paul 
at this same time it is advisable for all who desire to locate at 
headquarters to secure their accommodation at the earliest pos- 
sible date. The subjects to be discussed at the convention are 
as follows: 

The painting of steel passenger equipment. (a) How should 
the interior be treated? (b) How should the exterior be treated? 
A composite paper by John D. Wright, H. M. Butts and R. J. 
Kelly. 

Plainness, problems, perplexities and prophecies, pertaining to 
the present day railway paint shop. Individual paper by Chas. 
KE. Copp. 

Disinfecting passenger cars at terminals. What is the most 
improved method of disinfecting passenger equipment at ter- 
minals to comply with state laws? H. E. Smith, R. W. Mahon, 
and A. J. Bruning. 

The cleaning, coloring and lacquering of metal trimmings, 
lamps, ete., for passenger equipment cars. B. E. Miller, Geo. 
Warlick and Chas. A. Cook. 

Painting locomotives and tenders. (a) What parts should be 
varnished? (b) What parts can be treated with enamels to 
advantage? (c) Is it advisable to use asphaltum or oil paints? 
John H. Kahler, W. A. Buchanan, and Eugene Daly. 

To what extent may the various linseed oil substitutes and 
drying oils be used in the painting of cars and locomotives? W. 
O. Quest and W. H. Smith. 

Queries—Have you found any material or coating that will 
resist the action of rust? Discussion to be opened by Chas. E. 
Becker. 


Denatured alcohol. Is it a satisfactory substitute for pure 
grain alcohol for railroad painters’ use? Discussion to be opened 
by W. J. Orr. 

Is it advisable to apply three coats of body color to a car, if 
two coats will cover? Discussion to be opened by John Gear- 
hart. 

Can the lasting qualities of light colored freight car stencil 
paints be improved? Discussion to be opened by Warner Bailey. 

‘rom a painter’s standpoint is pressed fibre as durable as a 
three-ply wood veneer head-lining for passenger equipment? 
Discussion to be opened by O. P. Wilkins. 

What should be the nature of a detergent for railway paint 
shop use? Discussion to be opened by B. E. Miller. 

Mr. A. P. Dane, Reading, Mass., is secretary of the association 
and should be addressed for all information concerning the con- 
vention. 





CONVENTION OF THE INTERNATIONAL RAILROAD 
MASTER BLACKSMITHS’ ASSOCIATION. 


The fifteenth convention of the above association will be held 
in Montreal, Canada, August 20 to 22. The Bath Hotel has 
been selected as the headquarters and a rate of $2.50 per day 
for each person has been secured. The subjects which will be 
discussed at this meeting, together with the chairman of the 
committees, are as follows: “Flue welding,’ John Conners. 
“Tools and formers for bulldozers and steam hammers,” G. M. 
Stewart. “Piece work,” Grant Bollinger. “Discipline and clas- 
sification of work,’ S. Uren. “Case hardening methods, time 
taken and samples,” Geo. Masser. “Best fuel for use in smith 
shop,” Jos. Jordan. “Frame making, either steel or iron; also 
repairing frames,” Grant Bollinger. “Thermit welding,’ Geo. 
Kelly. “What can each member do to increase the usefulness of 
the association,” G. F. Hinkens. 
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120 HORSE-POWER GANZ STEAM MOTOR CAR—ERIE RAILROAD. 


GANZ STEAM MOTOR CAR. 


Erie RAILROAD. 


The Erie Railroad during the past few weeks has had in op- 
eration on one of its suburban lines near New York a Ganz 
steam motor car, which is shown in the accompanying illus- 
trations. This is the first car of this type to be constructed 
in this country and was built at Dayton, O., by the Railway Auto 
Car Company of New York, which company controls the Ganz 
patents on this continent. 

In brief, the car consists of two compound enclosed steam 
motors of 60 h.p. each, which are mounted on the forward truck 
In the forward end of the 
car above the truck is a steam generator which furnishes super- 
heated steam at 270 lbs. pressure for the motors. 

The car body is of wooden construction and in exterior ap- 


and drive the axles through gearing. 


pearance is very similar to a composite passenger and baggage 
suburban car. It measures 58 ft. over all and seats 50 pas- 
The compartment at the forward end is 6 ft. long and 
and 
also the control apparatus for the motors, engineer’s brake valve, 


sengers. 
contains the steam generator with its accompanying pumps 
etc. The fuel, which is either anthracite coal or coke, is carried 
in a bunker in the forward end of the car projecting out beyond 
the car body and arranged to be filled from the outside. This 
bunker will hold enough coal for a continuous run of 50 miles. 
Just back of the generator room is a 6 ft. compartment for bag- 
gage, behind which is a smoking compartment to seat 12 pas- 
The remainder of the car is a general passenger com- 
partment. It will be 
remembered that the car which is being built by this company 


sengers. 
This car weighs 45 tons in working order. 


for the Chicago, Rock Island & Pacific Railway (see AMERICAN 
ENGINEER AND RAILROAD JoURNAL, April, 1907, page 141) weighs 
This dif- 


ference in weight is due to the fact that the Rock Island car is 


but 26 tons and is of approximately the same size. 


to be of all steel construction, while the Erie car has a wooden 
body. 

and are 
or both 
The maximum tractive effort is 3,700 lbs. They 


x §.5 In, 
arranged so that either can be operated independently 
work together. 


The steam motors have cylinders 4.7 and 6.7 


are completely enclosed in dust proof cases, which are partially 
and 
thorough lubrication. and 
the motors are to be operated at a normal speed of 600 r. p. m., 
although they will run satisfactorily up to 900 r. p. m. A by-pass 
valve is provided for admitting high pressure steam to the low 
pressure cylinder to increase the tractive effort at starting or 
when otherwise necessary. The motors are hung from the frame 
of the truck by spring suspension, the steam connections to the 
Universal joints are fitted to all of 
the operating rods for controlling the motors. There is an in- 
termediate shaft interposed between the crank shaft and the 


filled with oil so that all moving parts receive continuous 
The cylinders are steam jacketed 


yenerator being flexible. 
£ § 


driving axle which carries three gears, one being in permanent 
engagement with the gear wheel on the axle, and the other two 
being fitted with friction clutches. These are of different diame- 
ters and can be thrown in one at a time, one combination giving 
full gear and the other half gear speed. 

One of the illustrations shows the all steel truck which carries 





these generators. This truck is specially designed for this pur- 
pose and is practically identical with the trucks used on the Ganz 
cars abroad. 

The steam generator is 42 in. in diameter and 5 ft. high. It is 
of the water tube non-explosive type and consists essentially of 
four steel cylinders arranged concentrically. The spaces between 
the two outer cylinders and the two inner ones form the water 
legs of the boiler and these two spaces are connected by a large 
number of small tubes which constitute the bulk of the heating 
surface of the boiler. The water level is below the upper tubes 
and hence these act as a superheater. The total amount of water 
in the boiler is comparatively small and a continuous feed is 
provided from the pumps. This boiler has a heating surface of 
212 sq. ft. and a grate area of 6 sq. ft. It is rated at 120 h.p., 
delivering the superheated steam at 270 Ibs. pressure. It is 
claimed that steam at this pressure can be obtained in from 20 
to 30 minutes from cold water, using either coke or anthracite 
coal. 

Provision has been made for easily exposing the tubes for 
cleaning and the boiler is provided with a patented construction 
at the mouth of the feed pipe by means of which the feed water 
assists in cleaning out any mud that clings to the tubes. The 
water supply is carried in a tank of 600 gal. capacity built in the 
underframe of the car. 

















VIEW OF GANZ MOTOR CAR SHOWING CAL BUNKER 
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STEAM GENERATOR—GANZ MOTOR CAR. 

The air brakes are of the Westinghouse type, the air com- 
pressor being mounted on the trailer truck and driven from one 
of the axles of the truck. Lighting is by Commercial acetylene 
vis and the car is heated by steam. 

rhis car is designed for a speed of 40 miles per hour on the 
level and 15 miles an hour on two per cent. grades and will haul 
Ina 
trial trip a speed of 45 miles an hour was maintained. 


a trailer at a speed of 30 miles per hour on a level track. 
recent 


PERSONALS 








Mr. S. J. Merrill has been appointed master mechanic of the 
Union Pacific R. R. at Denver, Colo. 

Mr. Albert T. Van Antwerp, master carpenter of the Penn- 
svilvania Railroad at East Aurora, N. Y., died June 16. Age 65 
years 

Mr. W. S. Kenyon has been appointed master mechanic of 
the fourth division of the Denver & Rio Grande R. R., with 


headquarters at Alamosa, Colo., vice Mr. G. W. Mudd, resigned. 





Mr. William Baird has been appointed general car inspector 
of the Chicago, Burlington & Quincy Lines west of the Mis- 
sourt River, with headquarters at Lincoln, Neb., vice Mr. E. S. 
Barstow, resigned. 





Mr. W. J. Wilgus, vice-president of the New York Central & 
Hudson River Railroad, who has been in charge of the electrical 
installation from its inception, has tendered his resignation to 
take effect October 1. 





Mr. W. O. Thompson, assistant superintendent of motive 
Power of the R., W. & O. division, has been appointed master 
car builder of the New York Central at East Buffalo, to suc- 


ceed the late James Macbeth. 





Mr. H. C. Manchester, master mechanic of the Boston & 
Maine R. R. at Mechanicsville, N. Y., has been appointed as- 


‘ 


sistant superintendent of motive power of the Maine Central 
R. R., with office at Portland, Me. 





Mr. D. D. Robertson has been appointed master mechanic of 
the Lehigh Valley R. R. at Sayre, Pa., succeeding Mr. A. C. 
Adams, resigned. Mr. Robertson was until recently general 
master mechanic of the Fort Worth & Denver City Ry. 





Mr. W. H. Chambers, assistant master mechanic of the Den- 
ver & Rio Grande R. R. at Helper, Utah, has been appointed 
to the new office of master mechanic of the Denver & Rio 
Grande R. R., the Rio Grande Western Ry. and the Colorado 
Midland Ry. Headquarters at Grand Junction, Colo. 








Dr. W. F. M. Goss, dean of the school of engineering at Pur- 
due University, has resigned to accept the deanship of the en- 
gineering schools of the University of Illinois. Dr. Goss has 
been at Purdue since 1879, when he organized the department 
of which he has since been the head. He is a graduate of Mas- 
sachusetts Institute of Technology. 





Mr. James Macbeth, master car builder of the New York Cen- 
tral at East Buffalo, died on July 5 at his home in Buffalo, 
N. Y. Mr. Macbeth was born in Aberdeen, Scotland, and be- 
gan railroad life in this country in 1859 as an apprentice in the 
machine shops of the Great Western Ry. of Canada. He had 
been in the position he held at the time of his death since 1893. 
Mr. Macbeth was a charter member of the Central Railway Club. 
BOOKS 
Proceedings of the American Railway Association Meeting, held 
in Chicago, April 24, 1907. W. F. Allen, secretary and treas- 
urer, 24 Park Place, New York City. 
This copy of the proceedings contains a list of the members 
of the association, together with a list of the members of the 
many committees of the association. 





It includes complete re- 
ports of all the committees, together with the discussions there- 
on. An appendix is included, giving a report of the car hire 
meeting held on November 9, 1906, and the informal conference 


of owners and users of cars held on April 22, 1907. 


mms 





Railroad Men’s Catechism. By 
210 


Angus Sinclair. sound in Cloth. 
4% x 6% in. Illustrated. Published by the 
Angus Sinclair Publishing Company, 136 Liberty Street, New 
York. Price, $1.00. 
This book includes, in catechism form, a large amount of in- 
formation which 


pages. 


will be useful to all classes of railroad men. 
The questions cover the entire practice of train operating and 


explain all details of mechanism. The basis of the questions 








| 











TRUCK—GANZ STEAM MOTOR CAR. 


used in this book are a series prepared for the examination of 
engineers and firemen employed on one of the leading railway 
To these have been added many others, including the 
20 questions and answers on the standard code of the American 
Railway Association. 


systems. 


A section on mechanical calculations has 
also been added. The book is illustrated where necessary and 


will be found to fulfil its purpose in a very satisfactory manner. 





Forty THousAnp Dotiars A Day For New EquipMent.—Ac- 
cording to figures recently compiled in the New York office, the 
Harriman Lines have been spending an average of $40,000 a day 
for new equipment during the past five years. 
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ForTIETH ANNUAL CONVENTION. 





ABSTRACTS OF REPORTS AND INDIVIDUAL PAPERS.* 





Locomotive Failures, Records, and the Results of Keeping Them. 





InpiIvipuAL Paper sy W. E. Dunnam, M. M., C. & N.-W. RY. 

The failure of an engine in service interests so many of the 
various departments of a railroad directly or indirectly, as well 
as the traveling or shipping public, that every effort is bent to- 
ward avoiding them. Shortage of power at times may compel 
the use of engines on the road which, under ordinary circum- 
stances, would be held for repairs. These engines should not 
be expected to handle full tonnage, but should be favored to a 
degree determined by the master mechanic in charge. But, on 
the other hand, no engine should be permitted to start on a trip 
unless the roundhouse foreman is practically sure that the en- 
gine will make the trip successfully if it is handled properly and 











has to be turned and does not arrive in time to be dispatched and 
cared for before leaving time. 

Second. A delay at a terminal, a meeting point, a junction 
connection, or to other traffic, or a reduction of tonnage due to 
an engine breaking down, not steaming well, running hot or any 
defect in the engine, constitutes an engine failure. 

Under these rules the following can, with justice to all con- 
cerned, be considered as not constituting engine: failures: 

1. Delays to passenger trains when they are five minutes or 
less late at terminals or junction points. 

2. Delays to scheduled freight trains when they are twenty 
minutes or less late at terminals or junction points. : 

3. Delays to extra dead freight trains if the run is made in 
less hours than the miles divided by ten. 

4. Delays to fast schedule trains when the weather conditions 
are such that it is impossible to make the time, providing the 
engine is working and steaming well. , 

5. Delays when an engine loses time but afterward regains 
it without delay to connections or other traffic. 

Delays to a passenger or scheduled freight train due to 
other causes, and the engine (having a defect) makes up more 
time than it loses on its own account. 

7. Delays when an engine is given an excess of tonnage and 
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ENGINEMAN’S DELAY REPORT. 


not delayed unreasonably. Also an engine crew should be given 
as much consideration as engines. They cannot work continu- 
ally on short hours of rest unless their working hours are also 
made short. 

It is natural during a rush period, whether of long or short 
duration, that engine failures should increase in number and 
often in proportion to the total miles run in a given period of 
time. Such results, however, may be due more to the operating 
methods and conditions than to any lack of attention on the part 
of the roundhouse forces. Under these circumstances the divi- 
sion as a whole should be held responsible, instead of the motive 
power department alone being charged with a failure. 

There exists at the present time on American railways no uni- 
form method of recording engine failures. This is due to several 
causes, chief among which is the fact that what would be consid- 
ered an engine failure on one road would not be on another. A 
complete file of what constitutes engine failures would contain 
as many definitions, almost, as there are railroads. 

A failure is the result of ineffectual efforts to accomplish a 
desired end. The desires of the railway train service are: to 
keep all trains moving promptly; to leave the starting terminal 
on time; to make all meeting points; to make all junction con- 
nections; to avoid delays to other trains, and reach the destina- 
tion on time. A failure should therefore be charged to an en- 
gine when through some fault of the roundhouse, the engine or 
the engine crew, the train fas to meet these expectations. But 
let us suppose that a delay does occur as the result of a defect 
in the engine, but at the same time all meeting points and junc- 
tion connections are made and the train departs and arrives on 
time. Should a failure be charged? Would not a record of a 
delay answer all the purposes? An engineman hates to be re- 
sponsible for a failure, but he takes pride in being able to make 
up for all delays for which he or his engine are the cause. 

Any set of rules for making engine failure records should be 
lenient, in a measure, to both the mechanical and transportation 
branches of the operating department. Reasonable leeway should 
be given on both sides. Experience is the best guide as to how 
much this leeway should be and experience also is the best 
guide as to what an engine should be charged with. Considering 
all parties directly interested a fair statement of what constitutes 
an engine failure might be as follows: 

First. A delay waiting for an engine at an initial terminal 
constitutes an engine failure, excepting in cases where an engine 


* Continued from page 278, July number. 






stalls on a bill, providing the engine is working and steaming well. 

8. Delays when an engine gets out of coal or water caused 
by being held between coal or water stations an unreasonable 
length of time. 

9. Delays due to engines steaming poorly or flues leaking on 
runs where the engine has been held on side tracks for reasons 
other than the defects of engine, or on the road an unreasonable 
length of time; say fifteen hours or more per one hundred miles. 

10. Reasonable delays for cleaning fires and ash pans on the 
road. 

11. Delays caused by breakage of some part of the engine due 
to sticking obstructions on or beside the track. 

12. Delays due to broken draft-rigging on engine or tender 
caused by air being set on the train on account of burst hose 
or break-in-two. 

13. Delays to an engine coming to the shop for repairs when 
it is hauling full tonnage. 

14. Delays caused by an engine being held in the roundhouse 
for needed repairs and called for by the operating department, 
although they have been informed that the engine will not be 
ready until a stated time. 

Any system of engine failure reports must start with the ad- 
vice received from the engineman by the dispatcher. This should 
include sufficient information to show whether the boiler, the 
machinery or some of the special attachments are troubling, 
and, if possible, give a brief detail of what is wrong. The dis- 
patcher then should advise the master mechanic, or the division 
foreman and also the road foreman and the local foreman of the 
terminal toward which the engine is headed. Upon the arrival 
of the engine the roundhouse foreman or his representative should 
make a personal and close examination and prepare a statement, 
which he forwards to the master mechanic along with the en- 
gineman’s written explanation. These papers will give the mas- 
ter mechanic full knowledge of the case and they should be in 
his hands within twenty-four heurs after the failure occurs. 
This prompt action is of particular value in connection with 
failure reports, convincing all concerned that things are being 
watched and checked closely. ; 

With a view to having uniformity in their reports and saving 
time, blank breakage report forms, printed in copying-ink, can 
be used. These reports should first be checked by the local mas- 
ter mechanic and shop foreman and then passed on to the assist- 
ant superintendent of motive power, who in turn sends them to 
the mechanical engineer for final checking and filing. 
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DIVISION REPORT OF ENGINE FAILURES. 


Upon the accuracy and detail of these first papers depends the 
full value of the failure records. As a further check upon the 
work performed by the engine, a delay report can be made out by 
the engineman fo1 each trip. An outline of this form is shown. 
Frequently by following back a few days and noting the perform- 
ance of the engine as shown by these reports the real cause for 
the final failure can be found. A good supplementary report in 
this same connection is one of a similar character made by the 
conductor to the division superintendent. . 

After a full examination and investigation of each failure a 
monthly division report should be made by the master mechanic 
to the superintendent of motive power. A more frequent report 
of this kind is often advisable, for instance, once every ten days. 
These reports can then be compiled in the superintendent’s of- 
fice, a statement being made which classifies and details the fail- 
ures and also shows totals for each division or terminal of the 
railway. f 

ia system of reporting engine failures should have for its 
sole aim the improvement of the service by giving information 
as to what is causing trouble. This requires accuracy, as pre- 
viously mentioned. There is a natural tendency for enginemen 
to be rather cautious about sending telegraph reports of defects 
or troubles on snap judgment as well as a similar tendency for 
a dispatcher to be inclined to blame the engineman or the engine 
for being the primary cause of a train delay. These active repre- 
sentatives of two branches of the operating department are the 
men who can do the most toward reducing engine failures by 
keeping in close touch with each other when on duty and by 
giving all the facts in a plain and full manner when trouble 
does occur. If the failure is due to long hours on the road the 
information is of value to the superintendent, who can deter- 
mine the necessary action for increasing the speed of the train 
or trains. From these same records his attention is forcibly 
brought to the results of inferior coal, poorly designed and oper- 
ated coaling stations, scanty and bad water supplies, overloading 
of engines, indifferent train-dispatching, lack of harmony in 
action on the part of the men in charge of the trains. 

To the mechanical department officers these reports are par- 
ticularly valuable. In connection with the same records made by 
the shops, they show up poor designs, weak parts, inferior mate- 
rial, bad shop practices, careless handling, indifferent inspection 
and poor workmanship. The .local master mechanic and shop 
foreman make the first use of these reports as they receive them. 
Inspection of the broken or defective part, together with the 
report of what occurred, gives them the best possible line-up 
as to what is necessary to prevent a repetition. Their investiga- 
tion should be carried to a tinish and the exact cause found. 

The full report then goes to the next higher officer, usually 
the assistant superintendent of motive power. Here it is checked 
and by the frequency of similar reports, attention is drawn to 
some particular defect. It may be some type of cylinder head, 
rod strap, eccentric or any such part of the machinery of a cer- 
tain class of engine that is giving particular trouble. Or it may 
be a certain make of boiler wil! not stand up to the service. 
These reports quickly show these defects to those who are in 
charge of such matters. The detail can then be quietly and 
efficiently remedied without the necessity of any further investi- 
gation. Such, generally, is the case if some shop or shops are 
at all careless in preparing the work or are passing as good 
enough, parts that are not true to dimensions or shape, or mate- 
tial designated. 

When the assistant superintendent of motive power is through 
with his investigation the reports should go to the mechanical 
engineer. He should check the dimensions and shape of the 
broken piece. As the result of his analysis data are obtained for 
use in future designs either for new parts to take the place of 

efective ones or for preparing plans for new engines. It shows 
to him where modern shop practices and road service have 
found the weak spots in older types of engines. Steps are then 
taken through the proper channels to discard the troublesome 
member and substitute as fast as possible a modern design. 
Concrete examples of instances where such a system of reports 
has resulted in improvements to the service and cost records 


would approximate a complete history of nearly all our modern 
improvements. 

There is no doubt as to the merits of such a system of failure 
reports as outlined, in the minds of those who have followed it 
carefully and consistently. With our railway systems spread 
over a large territory and divided up into small sections for 
operating and mechanical attention, it is absolutely necessary that 
some general procedure such as this be followed. Also for the 
purposes of comparison between different lines it is to be hoped 
that some standard agreement can be reached for recording and 
classifying engine failures. 





Causes of Leaks in Locomotive Boiler Tubes. 





INDIVIDUAL PAPER BY M. E. WELLS, A. M. M., WHEELING & 
LAKE ERIE R. R. 


For convenience of discussion, the subject can be divided into 
two general heads: Leaks due to mechanical causes; Leaks due 
to variation in temperature. 


MECHANICAL CAUSES. 


The first can be divided into four subheads—first, defective 
work at the time of first setting the tubes. This, as a cause of 
tube leakage, is very slight, because almost any kind of a job 
done by an apprentice boy in the front end will hold from one 
shopping of an engine to the next; while a much better job done 
by a skilled mechanic gives practically no trouble, and really 
never causes a delay, when done on the upper tubes in the fire- 
box; and yet the most skilful job that it is possible for a skilled 
mechanic to do on the bottom tubes in the fire-box will hold, at 
most, but a few days, in our largest boilers. 

The second cause under this head, that of poor hurry-up work 
in running repairs, is a much more prolific source of trouble than 
any one of the other mechanical causes, and yet the remedy is 
quickly stated—take time to do it well. 

The third subhead is the possible cause of leaks on account 
of the vibration of the tubes. Much stress is put upon this by 
some, especially if long tubes are used. This vibration as a 
cause of leakage cannot be considered very important, because 
if it was this action would certainly loosen the very simple job 
of tube setting done in the smoke-box tube plate. 

The fourth mechanical cause is the wearing out of the tube 
ends by the abrasive action of the cinders. This cause is sug- 
gested by the Northern Railway of France, and the same, or a 
similar condition, is referred to by the Pennsylvania Railroad, as 
“burnt-off and cracked beads, due to shallow fire-boxes.” It will 
be shown later that the real cause of this condition is imternal, 
rather than external, and that, really, it should be classified un- 
der the second general head, namely, leaks due to variations of 
temperature. 

LEAKS DUE TO VARIATION OF TEMPERATURE. 


Under this we have two subheads: causes of leaks due to 
equal variations of temperature, and those due to unequal vari- 
ations of temperature. 

It can be clearly demonstrated that small damage is done to 
boiler tube joints when they are subjected to equal variations 
of temperature; that is, tube ends, fitted in a tube plate, can be 
heated up and cooled down a great number of timés, and not 
become loosened, if all connected parts are heated up and cooled 
down uniformly. This we have also learned in a practical way 
from the fact that the top tubes in a fire-box give practically no 
trouble from leaking, as compared with the bottom tubes, and 
yet these top tubes are subjected to slightly higher temperatures 
than the bottom tubes. The best proof of this we find in some 
tests made by the Chicago Great Western Railroad, and reported 
in the 1904 Proceedings of this Association. These show, con- 
clusively, a hotter condition of the top tubes than of the bottom 
tubes. We must therefore conclude that the deterioration and 
leakage of the bottom tubes in the fire-box does not come from 
heat alone; the real secret being that we cannot keep the bottom 
tubes hot enough—or at least uniformly hot—on account of the 
cooling constantly taking place in the water space, due to the 
injection of feed water. Another significant fact in this con- 
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nection is, that the tubes never leak in the front tube sheet. 
The argument that it is not as hot seems, in the past, to have 
put an end to this discussion. And while this is so, yet it aver- 
ages practically one-third as hot—and one case is reported where, 
on a narrow fire-box boiler with short tubes, the front end 
temperature ran up to one-half that of the fire-box—if there was 
really much action on the part of heat alone to loosen these 
joints, they certainly should be affected by this heat; but they 
are not loosened, even after months of service. And added to 
this, you have all seen the front ends of the tubes and the front 
tube sheet banked solid with scale, and still no leakage. If the 
bottom tubes in the fire-box leak at regular intervals—and this 
is, at the best, every four or five days—why should not tubes 
leak after months of service, subjected to one-third or one-half 
the temperature of the fire-box? We are, therefore, led to the 
conclusion that there are causes, other than the equal variations 
of temperature, that really cause most of the leaks in boiler 
tubes. This brings us to the last and most important division 
of our subject, that of leaks due to unequal variations of tem- 
perature. 
* * * * * * * 

I now want to draw your attention from this much-talked-of 
imaginary cause (cold air) to the two real and important ones, 
namely, leaks due to deposits of incrustation, and those due to 
unequal variations of temperature produced by the varying water 
temperatures, especially those caused by the injection of feed 
water. These are the two great causes of all boiler leakage, 
and the two lines along which much improvement is yet pos- 
sible. A most important line to work along is the improvement 
of feed water, and yet good judgment must be used to guard 
against transforming a fairly good hard water district into an 
alkali district, that will give you so much foam that you cannot 
pull cars. The benefits derived from a decrease of incrustation 
is beyond question; but when we must trade lime for soda there 
enters one of the most difficult problems that to-day confronts 
the railroad chemist. How much soda can we afford to take for 
the advantage of getting rid of a certain amount of incrusting 
water? ‘The question should be carefully worked out for each 
operating district as a whole, before anything is done toward 
spending money for plants. (At this point the author introduces 
the formule of some home-made anti-incrusting compounds that 
have been in constant use for years past, and are still in use, 
on Eureopean and other railways. ‘They are taken from the 
Proceedings of the International Railway Congress.) 

a * * * a * 


This brings us to the subject of leaks produced by the un- 
equal variations of temperature in the water space. So much 
has already been said and published along this line that we will 
merely refer you again to tests showing the effects of injudi- 
ciously injected feed-water as a cause of leaks, as reported in 
the 1904 Proceedings of this Association (pages 231 to 241) by 
the Burlington Railroad. There is scarcely a trip made by any 
of your enginemen but what, in most cases, it is dependent upon 
the crew as to whether they are delayed or not by leaky tubes. 
It is so important a factor that they should receive all the edu- 
cation possible along this line. 

While the education of enginemen is a most important line to 
work along, yet I believe the members of this Association should 
be bending their energies along the line of changing the method 
of feeding, or using warmer water with which to feed, their 
locomotive boilers. If the temperature of the water entering 
boilers could be raised to a temperature corresponding to the 
maximum steam pressure, or if it could be heated to this same 
‘emperature after entering but before being liberated in the 
boiler proper, our boiler troubles would be wonderfully reduced, 
even when using average feed-water, because, as I have said 
before, our trouble is from cold water and not from cold air 
or burned tube ends and side sheets. I sometimes think that the 
prevalence of the cold air idea has come from the fact that al- 
most every locomotive boiler ever built has had the fire door on a 
line with the bottom tubes, and, in shallow fire-boxes, on the 
line of most of our side sheet troubles; and, for want of bet- 
ter knowledge, we got into the habit of saying it was cold air, 
and the habit, like all other habits, is hard to change. I have 
had experience with large locomotives in the West which, on 
account of burning lignite coal and to reduce sparx throwing, 
had very large arches fitted and cemented perfectly tight against 
the tube sheet, so that every particle of fire and gases had to 
come back and go over the top of the arch before reaching the 
tubes. The bottom tubes in these boilers leaked, just as they do 
in any other boiler, and yet these bottom tubes were practically 
as free from the effects of so-called cold air as were the front 
ends of these same tubes. 

The best information received on fire-box and front end tem- 
peratures is the following from the Pennsylvania Railroad, in 
answer to two of the questions sent out: 

“When a boiler is being worked the hardest, what do you find 
the temperature of the fire in the fire-box, or at the back end of 
the tubes, to be? When burning 130 pounds of coal per square 
foot of grate, there is a temperature of about 2,300° (see Loco- 
motive Tests and Exhibits, Pennsylvania Railroad, St. Louis, 
1904, pages 695 to 699). With an Atlantic type of locomotive 















































on the testing plant, when burning 168 pounds of coal per square 
foot of grate per hour, a temperature of 2,415° was obtained. 

“When a boiler is being worked the hardest, what do you find 
the temperature in the smoke-box or front end of the tubes to 
be? For freight locomotives as developed at St. Louis, 574° to 
757.. For passenger locomotives tested, 594° to 787°.” 

The temperature of boiler plates averages about 75° hotter than 
the water in the boiler. In fact, this is high, because for years 
soft plugs have been used filled with 450° F. metal; and this is 
but 62° above the temperature of a boiler carrying two hundred 
pounds of steam. 

Along the line of doing something to overcome the bad effects 
of injected feed water—and this is what I want, especially, to 
interest you in—the London & Southwestern Railway of England 
sends us the most interesting report received: “We have given 
up the use of injectors. When injectors require renewing they 
are replaced by duplex pumps for feeding the boiler with hot 
water, heated by exhaust steam passing through steel tubes in 
the water tanks. I should think this would be a great advantage 
to your boilers. Our practice is to start the pumps when we 
start the train from a terminal station, and keep them constantly 
at work until stopping. This constant feed prevents any rapid 
difference in the temperature of the water in the boiler. We 
pass our feed water through the smoke-box so that when it en- 
ters the boiler it is up to the same temperature. We mark the 
gauge glass giving the maximum and minimum height of water 
feed; our variation is one-half.” This road in another part of 
its report says: “We have little or no trouble with leaky tubes; 
and not such as to require attention between trips.” 

I hope you will get an inspiration from what this English road 
is doing, and do something along the line of feeding your boil- 
ers with warmer water, or at least feed it into the boiler in 
such a manner that a low temperature water cannot settle and 
circulate through the back ends of the bottom tubes and around 
the bottom of the fire-box sheets, thereby causing most of your 
boiler troubles. If I can impress this Association with the fact 
that a very large per cent. of their tube and fire-box troubles 
would be over if they could only stop the destruction that is 
going on from this one agency alone, I shall feel that this paper 
has not been in vain. 








Mechanical Stokers. 





Committee—Wm. Garstang, chairman; D. F. Crawford, J. F. 
Walsh, G. F. Hodgins. 

Since the last convention, trials of the Day-Kincaid, Hayden 
and Krouse automatic stokers for locomotives have been con- 
tinued by various railroad companies. The data obtained from 
these tests are not, as yet, in sufficiently conclusive shape to make 
it desirable to present them to the Association. 

Your committee has advice that one of the larger railroads 
in the country has prepared designs of two types of experimen- 
tal stokers, the test of which, it is expected, will be started at 
an early date. 





Development of Motor Cars for Light Passenger Services. 


Committee—H. F. Ball, chairman; F. T. Hyndman, W. |! 
McKeen, Jr., L. R. Johnson, G. W. Wildin. 

GASOLINE MOTORS—MECHANICAL TRANSMISSIONS. 

Union Pacific—In this country, the most extensive develop- 
ment work in the rail motor car field has been done by the Union 
Pacific Railway. To date, that railroad has built nine gasoline 
motor cars, all of which have direct mechanical drive. 

Their latest design of car, motor car No. 8, is equipped with 
a 200 h.p. motor, especially built for the rough service mecicent 
to that of suburban lines. The motor consists of six cylinders. 
10 inches diameter by 12 inches stroke. The total weight ot 
the car is 61,300 pounds, equivalent to practically 300 pounds 
weight per 1 h.p. This car has, since last summer, been running 
regularly between Beatrice and Lincoln, Nebraska; it has shown 
remarkably uniform results and has materially increased the trainc 
between those two towns. Ten additional cars, similar to this 
successful model, are being built, as well as a number of trailers 
to be used in connection with them. Four regular branch line 
services have been maintained in Kansas and Nebraska, on the 
Union Pacific Railroad alone, during the severe weather con- 
ditions of the past winter, and with notable success. The motor 
cars have been remarkable in regularity of service, having dem- 
onstrated that they are even superior, in this respect, to the 
steam train service. 

After two years of continuous service, it has been found that 
the average cost of fuel the year around, taking into considera- 
tion both summer and winter conditions, using 72 degree gaso- 
line, amounts to 3.5 cents per car-mile. As a substitute for gaso- 
line, California distillate has been used in regular service with 
gratifying results. Obviously, the cost per car-mile is thereby 
greatly reduced, as the distillate is a much cheaper product than 
gasoline. Some interesting experiments have been conducted 
with the motor of car No. 8, using denatured alcohol as fuel. 
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The results were very satisfactory, in fact the newest type of 
motor (No. 8) gives equally as good performance with that fuel 
as with gasoline. 

“Sunny Brook.”—A light railway motor car, the “Sunny 
Brook,” has recently been built at Indianapolis, Ind., for service 
in Yellowstone Park. This car has a four-cylinder gasoline 
motor, cylinders 6 by 6 inches, the engine developing 50 h.p. at 
700 r.p.m. The car is built after the conventional street car de- 
sign and weighs 30,000 pounds. 

GASOLINE MOTORS—ELECTRIC TRANSMISSION. 


Strang Cars.——Another example of gasoline rail motor cars in 
successful operation is the Strang car, mentioned in last year’s 
report. Three of these cars are in regular operation between 
Kansas City and Olathe. The first one has been in continuous 
service for over a year, the second and third cars having been 
in operation between six and seven months. Other cars of this 
type are now under construction for use on several steam roads. 
The transmission used in the Strang system is of the electric 
type, the generator being direct connected to the motor, form- 
ing a self-contained generating unit. Directly from the brushes 
of the generator, main wires lead to a controller of the series 
parallel type. From this controller, wires lead to electric mo- 
tors hung on the axles of the front trucks according to standard 
electric railway practice. In multiple with the wires between 
the generator and controller, is connected a small storage bat- 
tery, and in one of the main wires between the battery and the 
generator is placed a rheostat, which is used for the purpose of 
temporarily converting the generator into a motor when starting 
the engine. The first of the above-mentioned cars * weighs 78,000 
pounds, and it is claimed that the gasoline consumption has aver- 
aged about .45 of a gallon of gasoline per motor car-mile for 
a mileage of 60,000 miles. The largest and latest of the three 
cars? above mentioned is 52 feet 9 inches long, weighs 84,000 
pounds and has the following equipment: 100 h.p. gasoline en- 
gine, 50 kw. generator, two 65 h.p. motors and storage battery of 
112 cells, with 250 a.h. capacity. 

St. Joseph Valley Traction Company.—The motor car used on 
this road was in actual daily service for two years. Within the 
past two months, the equipment was destroyed by fire. The 
service of this car consisted in hauling from one to three trailers, 
three round trips per day, cver a road eleven and one-half miles 
in length, making the half trip in thirty-five minutes with four 
stops, the heaviest grade being one and one-half per cent. It is 
stated that the fuel consumption with one trailer was three- 
fourths of a gallon per mile. 

General Electric Company Car.—This company is now bringing 
out its second-rail motor car of the gasoline-electric type. The 
car body is of steel, the ends being rounded to decrease wind 
resistance. The roof is of the Mann type, equipped with globe 
suction ventilators. The car body is divided into an engine 
compartment, baggage, smoking, main and toilet compartments, 
and operating-cab at rear end. It has a seating capacity of forty. 

The equipment consists of an eight-cylinder V construction 
gasoline motor of 150-175 h.p., direct connected to an eight pole, 
commutating pole, 90 kw. generator with an exciter of 3% kw. 
capacity, for the purpose of exciting the fields of the main gen- 
erator, and effecting the variable potential control. From the 
generator leads are conducted to two 65 h.p. motors, situated one 
upon each truck of the car. These motors are always connected 
in parallel, the required torque or speed being obtained by varying 
the field current of the generator through the intermediary of a 
specially constructed controller, embodying essentially the re- 
quired resistance suitably arranged in fifteen steps. 

The gasoline motor is of the four-cycle type, equipped with 
two separate systems of ignition. The carbureter is of the single- 
nozzle hand-compensated type, gasoline being supplied to it by 
means of a diaphragm pump. Radiators for water cooling are 
located on the roof of the car. The circulation is by thermo 
syphon. The gasoline motor is controlled by one lever super- 
imposed over the controller handle. The normal speed of motor 
Is 550 r.p.m. The car is heated by by-passing as much as re- 
quired of the exhaust gases through pipes approximately in the 
same position as steam pipes in the standard railway coach. An 
acceleration of a mile per hour per second is obtained to approxi- 
mately 25 to 28 miles per hour. From this point, acceleration 
lalls off gradually until full speed is attained at approximately 
50 to 55 miles per hour. The total weight of the car is 60,000 
Pounds. 

STEAM MOTORS. 


Canadian Pacific—In the steam motor car field, one of the 
noteworthy examples of original development work is found in 
the car designed and built by the Canadian Pacific Railway t 
This car was in operation all of last summer between Montreal 
and Vaudreuil, a distance of twenty-four miles, giving a service 
ot three round trips per day, on a regular schedule, allowing one 
our for the run out, including twelve stops, and the same on the 
return trip. It was popular with the passengers and gave fairly 
good satisfaction to the railway company. 

“See Amertcan Enorneer, March, 1906, page 103. 

t See AMERICAN ENGINEER, Sept., 1906, page 362. 
tSee Awertcan ENGINEER, Aug., 1906, pp. 294, and Sept., 1906, pp. 331. 


When the car was first put into service, 1.8 imperial gallons 
of oil were consumed per mile, but as the men gained experience 
in the handling of machinery, the consumption was reduced to 1.6 
imperial gallons per mile; 5,000 gallons of water were evaporated 
per hour, giving a factor of one pound of oil to ten pounds of 
water. Experiments have recently been made on the testing plant 
at the Canadian Pacific shops with the same boiler and motor, 
using ordinary run of mine coal as fuel, instead of oil, with very 
Satisfactory results. 

Ganz Cars.—Motor cars of this type are being built for four 
different roads.*  All-steel construction is used for the body, 
which has a seating capacity for fifty-two passengers. Total 
weight of car in working order is 70,000 pounds. This car is 
designed to maintain a speed of thirty-five miles per hour on a 
level track. Average fuel consumption is claimed to be from 
ten to twelve pounds of coai per mile. 


Moor Cars ABROAD. 


The development of motor cars abroad has made greater strides 
than in this country. Numerous English and Continental rail- 
way companies have permanently established rail motor car ser- 
vice in different localities with marked success. One may see 
such cars in operation on unimportant branch lines as feeders 
to trunk line trains; on main lines through thickly populated 
districts carrying passengers to and from more important towns 
served by express trains; on suburban lines in competition with 
trolley cars and steam trains and on an entire railway system 
where there is no other means of transportation except for 
heavy freight. 

A brief description of the motor cars in operation on the 
principal railways of England and the Continent is given here- 
with, which will serve to show the developments of this type of 
motor car abroad. It is not the purpose of this report to enter 
minutely into the details of construction, but rather to show 
up in a general way the present situation. 


GASOLINE MOTORS—MECHANICAL TRANSMISSION. 


German Daimler Car—The German Daimler gasoline car has 
been used in considerable numbers on some of the smaller Ger- 
man railways, notably the Wurtemberg State Railway and on the 
Swiss Federal Railway. It is a comparatively small car, having 
a total length of 33 feet, with a seating capacity of thirty-six. 
It is equipped with a 30 h.p. Daimler engine of the heavy, slow- 
speed type, its normal speed being about 550 r.p.m. The motor 
has four cylinders 5% inches diameter by 63% inches stroke. It 
is located in the middle of the car, attached to a subframe upon 
which the car body is supported by eight elliptic springs, the 
subframe being carried rigid on the two axles. Power is trans- 
mitted from the motor through a leather-faced cone friction 
clutch, and through a sliding gear transmission (arranged to 
give four speeds and reverse) to one of the axles. Control 
levers are provided at each end of the car, by means of which 
the speed of the motor, or the direction of motion, is controlled 
from either platform. 


GASOLINE MOTORS-——ELECTRIC TRANSMISSION. 


North-Eastern Railway Car—About three years ago, the 
North-Eastern Railway of England put into service two “petrol- 
electric” cars. The power plant consists of a four-cylinder hori- 
zontal opposed Wolseley gasoline engine * (8% x Io inches, 85 
b.h.p. at 420 r.p.m.) direct connected to a compound wound, 
separately excited generator, of 55 kw. capacity, which furnishes 
current to two 50 h.p. electric motors, of the ordinary railway 
type, on the leading truck. The total weight, includ ng 60 gal- 
lons of gasoline and about 100 gallons of cooling water, is 35 
tons, of which 22 tons are carried on the power truck. These cars 
are used during the summer season only. Three and one-half 
car-miles per gallon of gasoline is claimed for them. As this 
particular type of car has not been perpetuated by the original 
builders and users, it is safe to assume that it is not entirely 
satisfactory. The enormous size and weight of the power plant 
and the space occupied (being about one-third the total length 
of the car), are undoubtedly the reasons for discontinuing the 
construction of this design. 

Arad & Csanadar Railway—On the Arad & Csanadar Rail- 
way, in Hungary, a number of gasoline electric cars are used, 
the largest of which has a 70 h.p. gasoline motor direct connected 
to a 45 kw. generator, which supplies current to ordinary railway 
type motors attached to the two axles. The space occupied by 
the power plant is considerably less in proportion to the length 
of the car than that of the North-Eastern Railway, although the 
systems are practically identical in principle. The acceleration of 
the car is very good. Its maximum speed is about thirty-five 
miles per hour without trailer. It is claimed by engineers of this 
road that sixty-five per cent. of the motor’s power is delivered 
at the wheels. Very satisfactory results are reported from these 
cars. 

STEAM MOTORS. 


Great Western Railway of England.—One of the most satis- 
factory cars in operation abroad at the present time is the one 


* See AMERICAN ENGINEER, April, 1907, page 141, and this issue. 
+ See AMERICAN ENGINEER, Mar., 1906, page 88. 
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developed by the chief engineer of the Great Western Railway 
of England. In the neighborhood of sixty of these cars are in 
service on various parts of the Great Western System, and others 
are in course of construction. They combine to a remarkable 
degree many of those qualities essential to success, namely, 
large seating capacity with only moderate weight, flexibility of 
control, reasonable speed and acceleration, reliability, low main- 
tenance and fair operating costs. 

The boiler is of the vertical, fire-tube type with no super- 
heater, supported directly on the frame of the power truck and 
serving as a center pin by transmitting the driving effort to the 
sills of the car through flat springs. It is enclosed within a com- 
partment of the car body (about 14 feet long), which contains 
coal bunkers, operating levers, etc. As the car is arranged to 
run in both directions and controlled from both ends, a stoker is 
employed in addition to the driver. Aside from attending to the 
fire, it is his duty to regulate the cut-off when the driver is at 
the other end of the car, as only brake and throttle connections 
are provided there. 

The motor consists of two single-expansion cylinders, 12 x 16 
inches, coupled direct to the rear driving wheels, which in turn 
are coupled to the front drivers. Walschaert valve gear is used. 
The water supply is carried in tanks hung beneath the car body 
midway between the trucks. A maximum speed of fifty-five 
miles per hour can be obtained, although the average running 
speed is from thirty to thirty-five miles per hour. Their maxi- 
mum acceleration is about one mile per hour per second. 

Taff-Vale Railway.—The Taff-Vale Railway has built a num- 
ber of cars for its own use * and for other railways, being similar 
in design to the Great Western car, the chief difference being in 
the construction of the boiler. 

Lancashire & Yorkshire Railway—The Lancashire & York- 
shire Railway} has cars similar to the Taff-Vale, in that the 
forward end is pivoted on the power truck. The boiler is ot the 
usual locomotive type with horizontal fire tubes. This engine is 
practically a small locomotive with drivers coupled. 

Ganz System.—Ganz cars are used rather extensively in Cen- 
tral Europe in three sizes, 35, 50 and 80 h.p. at 260 r.pm. The 
general arrangement is the same in all three, the boiler being 
placed in a compartment at the forward end of the car, together 
with fuel bunker, feed pumps and controlling apparatus. The 
motor is placed horizontally on the leading truck, and drives the 
rear axle through spur gears. It is supported in the usual electric 
railway motor style, one end being swiveled above the axle, and 
the other supported elastically from the truck frame. The car 
is controlled from only one end and one man is required to oper- 
ate it. The boiier consists of four concentric cylinders with 
headers (held in place by bolts) forming two annular water 
spaces joined together by means of slightly inclined steel water 
tubes, 25 mm. outside diameter and 2 mm. thick. Within the 
inner cylinder is another cylinder of slightly smaller diameter 
through which the fuel is fed to the grate below, the flame 
and hot gases passing around the water tubes to the stack. The 
motors are two-cylinder cross compound. The largest car, 80 
h.p., weighs 23 tons, and is capable of climbing 1.6 per cent. grade, 
with two trailers weighing 12 tons each, at a speed of twenty-five 
miles per hour. 

Purrey System—The Paris-Orleans road has ten cars and 
twelve power trucks equipped with the Purrey system. This sys- 
tem has also been used for a number of years on different tram- 
way lines in the city of Paris. 

The Paris-Orleans cars have a total length of about 60 feet with 
a capacity of thirty third-class passengers in three compartments, 
and twenty-five first-class passengers in two and one-half com- 
partments, and in addition there is a baggage compartment at the 
forward end 11 feet 6 inches long. The forward end is pivoted 
on the power truck, the rear end being carried upon a single 
axle. The total weight of this car is about 35 tons. The power 
truck which carries the boiler, motor, fuel, water, etc, has a 
126-inch wheel base, the rear wheels only being used for driving. 
The Purrey boiler is tubular, consisting of two drums, the lower 
one of rectangular section and made of cast steel, the upper one 
cylindrical and of cast iron. The lower drum is divided into three 
compartments, two of which are provided for water, the third 
being for superheated steam. The outer and lower compartment 
is connected with the upper drum by two large return pipes. It 
is also connected with the intermediate compartment of the same 
drum by 41 U-shaped tubes. The feed-water entering the lower 
compartment is thus heated in passing through these tubes, which 
are in direct contact with the flame. From this point the water 
rises through a series of U-shaped tubes to the upper drum, and 
the steam thus formed is returned from the upper drum through 
2 number of similar tubes to the third compartment of the lower 
drum, from which it is taken to the motor. The steam is highly 
superheated in these tubes, the average temperature of superheat 
being from 750° to 900° F. Coke is used for fuel, feeding auto- 
matically from a bunker attached to the side of the boiler, the 
supply being regulated by a vertical sliding door. The motor is a 
four-cylinder tandem compound, rated at 260 h.p. at 650 r.p.m. 
Ordinary D-type valves are used, operated through Stephenson 


*See American EncIneer, April, 1907, page 184. 
t See Amertcan EncIneer, April, 1907, page 184. 





link motion. In this design the motor is attached horizontally 
to the frame of the car and its power transmitted to the rear 
axle by two toothed chains of similar construction to the Renold 
and Morse silent type. As a rule, one or two trailers are attached 
to these cars, the average weight of the train being 50 tons. The 
fuel consumption of this train is about 21 pounds of coke per 
mile. The car is capable of maintaining a speed of about fifty- 
six miles per hour. The cost of operation per train-mile is about 
7 cents. 

Serpollet System.—The Serpollet system differs from the Pur- 
rey and Ganz types chiefly in that the boiler is of the flash type, 
and kerosene is generally used as fuel. A very high degree of 
superheat is obtained (reaching even 1,200° F.), which, together 
with the incrustation attending the use of more or less impure 
water, is conducive to the burning of tubes. The experience of 
the Paris, Lyons & Mediterranean Ry. with this type of car has 
been rather unsatisfactory, because of tube troubles, and the 
Purrey car is now being adopted in its place. 

Komarek Car.—This car is used to some extent by the Austrian 
State Railway and several of its branches. This car is capable 
of running at a speed of 25 miles per hour on a level while 
hauling trailers comprising a total of 50 tons. The operating 
cost is said to be about 5 cents per train-mile (exclusive of the 
guard’s pay) coal costing $3.25 per ton. 


CONCLUSION. 


That there is a field for the rail motor car cannot be questioned; 
its breadth at the present period being limited only by the de- 
velopment of the motor-car power equipment. 

Steam, as a motive power, has always possessed the distinct ad- 
vantage of flexibility of control as well as reliability. 

The internal combustion motor within certain defined limits of 
horse-power sizes has been developed to that stage of excellence 
where these advantages cannot be said to apply exclusively to 
the steam engine. 

With the experimental work that is being conducted in the de- 
velopment of the internal combustion motor using lower cost 
fuels than gasoline, and with promising results, who can predict 
the final outcome of the motive power that will be the most sat- 
isfactory from all points of view for the rail motor car? It is 
probable that both types will have their distinctive fields, de- 
pending upon the availability of the fuel. 





A Form to Give the History of Locomotive Movements at 
Terminals. 





Committee—G. M. Basford, chairman; H. M. Carson, C. E. 
Chambers, T. Rumney, J. E. Muhlfeld. ; 

Co-operation between the mechanical and operating depart- 
ments is always necessary, but it becomes vital during periods of 
congestion or when, for any reason, power is in great demand. 

Your committee was instructed to propose a blank form for 
use at terminals, to give the history of the movement and time 
of every locomotive from the time of leaving a train until it 
takes another, the object being to secure closer co-operation be- 
tween the mechanical and operating departments. | 

With this in view, a joint blank is submitted (see illustration), 
which is arranged in such a way as to necessitate co-operation 
in the record itself by rendering it necessary for each depart- 
ment to fill in the items, the control of which lies in its own 
hands. In this way each department may become conversant 
with the delays and the reasons for delays for which both de- 
partments are responsible. 

It is recommended that the roundhouse and the yard shall use 
the same form, one for each twenty-four hours. Both the round- 
house and the yard should make its own entries in duplicate— 
an original and a carbon copy. Immediately at the close of ~ 
day, after midnight, the carbon copies may be exchanged and the 
record completed on each original copy. If sufficient age 
available, the records may be combined or completed by a ‘ie 
party. By such a plan close co-operation may be expectec, ? 
cause the local head of each of these departments will, at - 
times, see that his own record is but part of the whole. Each $ 
the officials will also see where his work fits into that of the 


er. . . : “nit 
In the blank proposed, columns A to F, inclusive, indicate “e 
and engine numbers, the name of the engineer and the time 0 
arrival at the yard, the ash pit and the roundhouse. “ 
If necessary, columns may be added to indicate, whether - 
engine is in freight, passenger, switch or work service; tee 
are not recommended by your committee for use where they a 
not necessary. ' ; 
Column G will show the time when orders for engincs = 
received. This information may be important in checking “ 
work of the roundhouse. Column H shows the time engines @ 
promised, and column I when they are actually ready. eatin 
Columns J and K show the number and leaving time . om 
for which engines are ordered. Columns L, M. and Rag 
when engines leave the roundhouse, when they arrive ! 
yard and when they are coupled to trains. 
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THE A, B AND C RAILROAD. 


DAILY RECORD OF LOCOMOTIVE 


EMENTS AT. 





POR 24 HOURS, ENDING 


TERMINAL, 
DIVISION, 
180 








Ontenep For 
Time 
o Ls 


Columns O, P and Q indicate the number and time of the de- 
parting train; also the name of the engineer. 

In the remaining columns the delays, both mechanical and 
transportation, are indicated together with the reasons therefor. 

On roads where clerical force is not available it may be de- 
sirable to have enginemen supply information for columns. A, B, 
C, D, E, F, L, M and N. For this purpose a small blank form 
is presented—merely as a suggestion—as a part of this report 
(see illustration). One form may be used for arrival as well as 


ENGINEMAN’S DAILY REPORT 





FOR 24 HOURS, ENDING MIDNIGHT, 190 
DIRECTION (East or West.) 
| } TIME ARRIVING TIME DEPARTING 
N Engine N Engineer } In Yard On Ash Pit.| In Round: yeti | Arrived in ‘oupled t 
| | house hee |:=CYark | Train 
=< (= iz Ww es ~ y 2 


| | 
Pot fl ff 
! L | \ 


departure. For the arrival record the engineer should fill out 
columns R, S, T, U, V and W. For departure he should fill out 
columns R, S, T, X, Y and Z. Upon arriving at the ash pit 
on an incoming engine he should send the blank to the round- 
house, and upon coupling to an outgoing train he should leave 
another blank with the yardmaster. This information may then 
be easily transferred to either the roundhouse or the yard record, 
depending upon whether the engine is arriving or departing. 

Your committee submits the record form with the recom- 
mendation that it be tried experimentally for a year by as many 
railroads as possible, with a view of gaining opinions from ex- 
perience upon which to base further action of the Association 
upon this subject. We also suggest the advisability of securing 
the opinions of leading operating officials concerning such a 
blank form, whether or not these officials have an opportunity 
to put it into service. 

It is also suggested that during periods of congestion an ener- 
getic man be placed at each locomotive terminal to follow up 
locomotive delays by aid of this form. 

The blank form recommended herein should be understood as 
offering means for accelerating movements of locomotives when 
locomotives are greatly needed. Unless acceleration is especially 
desired, it seems inadvisable to stimulate action on the part 
of roundhouse forces to hurry the handling, inspection and, 
more especially, the repair work when there is ample oppor- 
tunity to take sufficient time to improve the quality of mainten- 
ance and inspection and at the same time economize in the cost 
by eliminating overtime and other irregular work for which a 
Premium must be paid. Your committee does not desire to rec- 
ommend the continuous use of this blank form, except in cases 
where it may be necessary to increase the activity of terminal 
Operations. Its occasional use to check locomotive service may, 
Owever, be exceedingly valuable. 

_ The tendency toward placing an unnecessary burden by exact- 
Ing unnecessary conditions from either the transportation or the 

Ocomotive department should be discouraged. One purpose of 
this blank form is to enable each department to help the other. 
It should not be the desire of either the motive power or the 
transportation department to show the other department that its 
own work is done and lies waiting. While such a case fre- 
quently brings about the desired result, it is an expensive matter 
for either department to carry on its work in such a way for the 
Purpose of unnecessarily stimulating action on the part of an- 
other department. 

N conclusion, your committee would point out the importance 
of introducing this form in service with a complete understand- 
ing on the part of all concerned that the necessary requirement 
'§ to reduce delays; that the purpose is to secure smooth, quick 
Service; and that the blank is in no way intended as a means 
or placing responsibility upon another department. If each 
partment will use it to improve its own performance, the de- 
sited result will be attained. 
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Tire Shrinkage and Design of Wheel Centers. 





Committee—F. J. Cole, chairman; J. E. Muhlfeld, W. A. Net- 
tleton, D. J. Durrell, W. L. Tracy. 

Your committee made a report of Shrinkage Allowance for 
Tires in 1905 to this Association. The suggestions of the com-, 
mittee at that time were as follows: 

Shrinkage 1-80th of an inch per foot in diameter for cast-iron 
and cast-steel centers less than 66 inches in diameter. 

Shrinkage 1-6oth of an inch per foot in diameter for centers 66 
inches and over in diameter. 

Minimum thickness of tires should be established, due consid- 
— being given to the diameter, service and weight per 
wheel. 

Tire and wheel gauges should be of good design, heavy enough 
to resist bending and subject to frequent inspection to insure 
accuracy. 

Seventy-two inches diameter of wheel center should be included 
in standard sizes. 

Wheel center rims should preferably be uncut, but, if cut, slots 
should be machined out and closed with solid cast-iron liners 
driven in. No lead or white metal to be used. 

In the discussion which followed the reading of the paper the 
design of the cast-steel wheel centers was considered and a motion 
was made by Mr. Deems to refer the subject back to the same 
committee, and ask them to take into account the design of wheel 
centers and to consider principally the question of parted or 
solid rim, and whether retaining rings or shoulders on the tires 
should be used. 

At the meeting in 1906 your committee submitted a report as 
requested, but unfortunately none of the members were present 
at the meeting, so that no definite conclusion was reached, nor 
was any one present to answer the questions which were raised 
in the discussion which followed the reading of the paper. In 
that report * definite recommendations were made and illustrated 
by sketches for the section of spokes and rim. The different 
forms of retaining rings mest generally used were also illustrated 
and described. Answering the questions raised during the dis- 
cussion: Mr. Brown criticizes the use of the lip on the outside of 
tire. This is used by the Pennsylvania Railroad in connection 
with their retaining segments, by the Canadian Pacific and other 
roads, and is quite largely used by builders for locomotives for 
export. The object is to prevent the wheel centers from being 
pushed through the tire in case it becomes loose. By inserting 
shims from the inside, as stated by Mr. Vaughan, no particular 
difficulty need be anticipated, and when it is remembered that the 
frames and other obstructions on the inside cover only a portion 
of the surface of the wheel, so that below and above the frames 
it is possible to insert the shims from the inside with but little 
inconvenience. 

Mr. Fowler considered the differences in the hardness of tires 
and its effect upon the rolling-out action. The usual practice in 
rolling tires is to use a softer material for passenger tires, me- 
dium for freight and very hard for switching. The tensile 
strength and elongation given in Bulletin No. 14, American So- 
ciety Testing Materials, is as follows: 


Driving. , Truck and 
Service. Passenger. Freight. Switching. Trailing. 
bs. Lbs. Ss. Lbs. 
Tensile strength per square inch not 

WO CRO a cctddccdesisccescececes 100,000 110,000 120,000 110,000 
Per cent. Per cent. Percent. Per cent. 

Elongation in two inches not less than 12 10 8 10 
Regarding the use of retaining rings, your committee did not 
feel justified in recommending any particular form, on account 


of the great diversity of practice in their use. 

Referring to the additional subject we have been asked_to 
consider, namely, “Distortion of Wheel Centers and ‘lires Out 
of Round Due to Heavy Counterbalance,” we are of the opinion 
that this whole question is so involved that it had better be made 
the subject of a separate committee. A great deal of work has 
been done in the past investigating the question of flattening 
of tires other than by sliding, and apart from the flattening ac- 
tion between the spokes which might result from a thin tire in 


* AMERICAN ENGINEER, August, 1906, page 322. 
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combination with wheel centers having too light sections of 
spokes and rim, it does not seem to be a matter which need nec- 
essarily be discussed with the shrinkage of tires and design of 
wheel centers. 

If the suggestions of vour committee are generally adopted for 
the section of spoke and rim for cast-steel wheel centers, it will 
result in eliminating any possibility of distortion taking place 
from the above-named causes, as it will be generally found that 
wheels made from these suggestions will be much heavier than 
many designed some years ago, so that the last subject assigned 
could more properly be taken up and considered by a separate 
committee, with a view to saving time, which would allow some 
definite action to be taken at this year’s meeting of the reports 
which have been submitted for the two previous years. 

In conclusion, your committee would renew its recommenda- 
tions made in 1905 and 1906, and the whole question, if considered 
=— by the Association, may then be referred to letter 
ballot. 





Superheating. 





Committee—H. H. Vaughan (Chairman), Le Grand Parish, 
C. A. Seley. 

There have been but few engines equipped with superheaters 
during the year 1906, with the exception of those constructed 
for the Canadian Pacific Railway. The following statement 
shows the engines in service December 31, 1905, and December 
31, 1906, as reported by the members of this Association. 











| 
No superheaters. 
| 
} 
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ROAD. | 












































oh von Type superheaters. 
1905. | 1906. _ 
| “| 
ee | o | 1 | 262  |Cole. 
| oes eseoeeee 1 2-6-2 | Vaughan-Horsey. 
> ee | | 
Pe PB ADs oecaesexccsn 1 | 1 Lees peswuceen ole. 
 eacchoneees a Pee | Schmidt smoke-tube. 
} } = | 
Boston & Maine....... 0 | 1 4-6-0 ome 
| | 
C. & NW. ccccccccces : 1 1 | 4-4-2 Cole. 
| 1 | 0 4-6-0 | Cole. 
Bae | 
: | 
M. St. P. & S.S.M .. | 2 |  <Aéeow Keseue Cole. 
Rock Island System... 2 2 4-4-2 | Cole 
4 4 4-6-2 Cole 
1 1 4-6-0 | Schmidt smoke-box. 
1 1 | 4-6-0 | Schmidt smoke-tube. 
1 1 | 4-6-0 | Schmidt smoke-tube. 
10 10 4-6-0 | Schmidt smoke-tube. 
30 55 4-6-0 | Cole return-bend. 
10 45 4-6-0 | Vaughan-Horsey. 
Canadian Pacific...... 5 5 4-6-0 | Vaughan-Horsey. 
1 0 4-6-0 | Cole field-tube. 
1 2 4-6-0 Vaughan-Horsey. 
0 16 4-6-2 Vaughan-Horsey. 
20 20 2-8-0 | Schmidt smoke-tube. 
21 0 2-8-0 | Cole field-tube. 
0 20 2-8-0 | Vaughan-Horsey. 























From this table it will be seen that on the railways in the 
United States there were 11 engines with superheaters at the 
beginning of 1906 and 14 at the end of that year, 2 having been 
removed and 5 applied, and on the Canadian, Pacific Railway 
there were IOI in service at the beginning and 176 at the end of 
the year, 22 having been removed and 97 applied. It is also of 
interest to state that during 1907 the Atchison, Topeka & Santa 
Fe and the Pittsburg, Shawmut & Northern have each received 
engines equipped with the “Vauclain” type of smoke-box super- 
heater and that Purdue University locomotive Schenectady No. 2 
has been equipped with a “Cole” return-bend superheater. 

The Canadian Pacific also have received or on order 176 ad- 
ditional engines, all of which are equipped with the “Vaughan- 
Horsey” superheater. 

Coat Economy. 


Of the roads using superheaters, the Minneapolis, St. Paul & 
Sault Ste. Marie and Rock Island are unable to give any figures 
on coal consumption. The other roads report as follows: 

Lake Shore & Michigan Southern.—Coal and water consump- 
tion were measured on Class J-40 engines with and without su- 
perheaters on several trips, and the average results show a 
saving of coal of from 19 to 27 per cent. and of water of from 11 
to 24 per cent. on the superheating engines, 

Chicago, Burlington & Uuincy.—The fuel consumption of en- 
gines equipped with “Cole” and “Schmidt” smoke-tube super- 





heaters as compared with other engines of the same class, coy- 
ering the months of October, November and December, is shown 
in the table below, the figures being pounds of coal consumed 
per 100 ton-miles: 


Oct. Nov. Dec. 
Ibs. Ibs. Ibs, 


Cole superheater engine 1989..........ec.eeseeeee. 17 15 17 
Average consumption of 9 engines of same class... 16 16 nis 
Average consumption of 11 engines of same class... — — 18 
Schmidt superheater engines 2098 and 2099: 
REMIGTEEUT oiéicesd bendix tans setauasowiuciacces 19 21 23 
DN TOUEE ou csi seuss «cub eiusa Rae eeee Saaeeaies 18 17 23 
Average consumption of 18 engines of same class... 19 — it 
Average consumption of 17 engines of same class... — 22 sake 
Average consumption of 27 engines of same class... — _— 99 


Boston & Maine.—Comparative tests in heavy fast passenger 
engine service over hard division between one engine with “Cole” 
return-bend type and another of the same class but without su- 
perheater gave the following results: 


Per cent. 
; Superheated. Saturated. Gain. 
Ton-miles per 1,000 gallons of water........ 6366 5667 12.3 
Ton-miles per pound of coal.............2-. 5.16 4.5 14.7 


The average superheat was 98.6°. 


Chicago & North-Western—Comparative tests made between 
identical engines of the 4-4-2 and 4-6-0 type, equipped with the 
“Cole” superheater and not so equipped, only such tests as were 
reliable being included, showed that the pounds of water per H.-P. 
hour were 7 per cent. less and the pounds of coal per H.-P. hour 
}.2 per cent. less with the superheater than without it. 

Purdue University—Prof. W. F. M. Goss reports as follows: 
‘The experimental locomotive of Purdue University, which for 
several years has been operated as a simple engine using satu- 
rated steam, was last summer equipped with a ‘Cole’ su- 
gerheater. In preparing the superheater it was desired that the 
extent of superheating surface should be made as large as prac- 
ticable in order that experiments with the engine might involve 
as high rates of superheating as practicable, and to this end a 
larger sacrifice of direct heating surface was perhaps permitted 
than would ordinarily be the case. 

“At this date the experimental locomotive has been operated 
3,300 miles since equipped with the superheater. Under nor- 
mal conditions of running with a wide-open throttle the steam 
delivered at the header is superheated from 120° to 190° F., the 
precise amount depending upon the rate of power at which the 
boiler is operated. It is least when the rate of power is lowest 
and greatest when the rate of power is highest. Between the 
header and valve box there is a loss of 30° superheat, due, of 
course, to the cooling effect of the cylinder. 

“While the data for the tests in question have not been en- 
tirely worked up, enough has been done to show that the con- 
sumption of superheated steam per horse-power hour varies from 
less than 20 to about 22 as maximum, this performance being 
under a wide-open throttle and at such speeds and cut-offs as 
are practicable. These values are to be compared with those 
obtained when the cylinders are supplied with saturated steam, 
which will range from 24 to 27 pounds. ; : 

“There has been no trouble arising through leaks either in 
superheater or in the large flues which accommodate the pipes.’ 

The figures thus given for steam consumption with the super- 
heaters are 834 per cent. and 8144 per cent. respectively of the 
consumption of saturated steam. 

Canadian Pacific—On account of the large number of super- 
heater engines on this road and the close attention paid to fuel 
consumption a quantity of records are available of the results in 
road service, but they are not in many cases available for com- 
parative purposes on account of the small number of modern 
simple engines in use. Previous to the introduction of the super- 
heater, compounds had for some years been constructed for 
freight service and a comparison of the superheater with the 
compound is not entirely satisfactory, since it assumes that 
the compound is more economical than the ordinary sim- 
ple engine, which may not always be the case. During 
the past year, however, the “Cole” field-tube superheaters were 
removed from the twenty-one engines of the M-4b class and 
they proved a very satisfactory and economical simple engine, 
and they can in many cases be used as a basis for comparison. 
(For the purposes of record a number of tables were given, show- 
ing the comparison of the superheater engines with the M-4b 
simples, the D-9 compounas and the M-1-2 and M-3 compounds. ) 

In general the above tables show satisfactory results for the 
superheater, but it is difficult to estimate from them any exact 
figures of the saving obtained. ; 

In place of relying on records taken over a period of wer 
months, a method of comparison may be emploved which, while 
laborious, is accurate if carefully compiled, namely, by com- 
paring month by month and section by section the amount . 
coal actually burned by any class of engine with that which ¥ 
would have burned had it used the same amount per unit ¢ 
work as the class against which its efficiency is to he mene : 
For example: in August, between White River and Schreiber 
the M-4a engines used 249 tons of coal at 127 pounds per ed 
ton-miles while the M-4b used 263 tons at 120 vounds. Ta mo 
the M-4b as a basis, had the M-4a consumed the same amoun 





Avucust, 1907. 


321 





= 





AMERICAN ENGINEER AND RAILROAD JOURNAL. 





per 1,000 ton-miles they would have burned 272 tons in place of 
249. By considering only those cases in which the class taken 
as a basis did sufficient work on any section in a mionth to 
render the comparison reliable, a series of results are obtained, 
which, when summed up give, over any required period and for 
any number of sections, the actual coal burned and the equiva- 
Jent coal which would have been burned by any class of engine 
had its consummation been equal to that of the class with which 
it is being compared during each month on each section, sub- 
ject only to the assumption that the unit conditions, as they may 
be termed, will equal. An advantage of this method is evidently 
that one favorable record has but little effect on the total result, 
and as each individual result is compared under similar condi- 
tions the sum total represents, with probably the greatest degree 
of accuracy that can be obtained from road records, the general 
result over a considerable period of time. 

This method has been applied to the coal records on the Cana- 
dian Pacific where comparisons are possible, with the following 
results :* 

Class of engine taken as basis, M-4b, freight service: 



































er bes | Coal Equivalent Relative 
Section or division. Class. | used. coal. consumption. 
M-4a | 8,474 | 9,414 90.0% 
Lake Superior...eeesseeeee D-10b | 7,683 | 8,328 91.6% 
D-10C | eeesseeeees E nces eneeee oe 90.6% 
wh | 
' 
D-10c | 2,835 3,305 85.8% 
Newport-Montreal........ M-1-3 | 2,966 3,293 90.0% 
M-4e | 220 342 64-2% 
eons _ | | 
is M-1-3 | 1,038 | 1,188 87.4% 
Megantic-Farnham. ...... D-l0c | 2/548 | 2'920 87.3% 
i 
Field-Revelstoke...........| M-de 7,536 | 8,830 _ 85.3% 





Class of engine taken as basis, E-5, passenger service: 


























a aleaceall ' F-Sde 1,617 | 2,015 80.2% 
Chalk River-North Bay...) © j.5 | 915 | LOI2 90.4% 
North Bay-Cartier......... G-1.2 4.465 | 5,701 78.3% 
Qther Lake Superior...... G-1-2 | 1,196 | 1,249 95.8% 
Class of engine taken as basis, D-10c, freight service: 
Eastern Division.......... | D-10b | 6,266 5,636 111.4% 
. . . ° | | 
Ontario Division...... D-10b | 6,315 5,816 108.6% 








In these figures, neglecting M-4e between Newport and Mon- 
treal, where the amount of coal burned is insufficient to form a 
reliable opinion, there is evidently a saving in coal of from 
ten to fifteen per cent. in the case of freight engines. It should 
be noted that on the Lake Superior Division the M-4 class, other 
things being equal, should show a result about five per cent. bet- 
ter than the D-10, as on this division a consolidation engine, on 
account of the short one per cent. grades, is more economical 
than a 10-wheeler. This accounts for the D-10 engines which 
obtain a rather higher superheat than the M-4a showing only 
the same Saving as compared with the M-4b. From Newport to 
Outremont the 10-wheel type is slightly the more economical, 


as tl 


here is a long grade on which the reduced capacity of this 


type results in an improved coal performance 14.2 per cent. and 
Probably an average saving of 12 per cent. would perhaps be 
= correct. From Field to Revelstoke the service is very 
leavy, 


and the engine M-4e here compared to M-4b are the later 
‘ype superheaters with 175 pounds pressure, and the resulting 
Saving of 14.7 per cent. is very satisfactory. 

An interesting result is the saving of 19.8 per cent. made by 
the E-sd as compared with the E-5. The E-5a engines are con- 
verted 10-wheel passenger engines: of the E-5 class and are iden- 
tical except as regards the superheater, and these results, to- 
gether with the general experience on the Canadian Pacific, show 
that the saving in passenger service is greater than in freight. 
he G-1-2 results are not of much value, as the Pacific type 
ngine is of far greater capacity than the E-s, but on certain 
runs where the work done has not been much increased they 
ave shown a very large saving. 

_ The _D-10b show a result substantially equal to the D-10c on 


an For further dimensions of these locomotives see AMERICAN ENGINEER 
ND RaILRoaD JouRNAL, May, 1906, pp. 161. 


the Lake Superior Division, but considerably poorer on the On- 
tario and Eastern Division, which is partly due to the leakage 
at the headers which developed in the latter case to a large ex- 
tent, and is intended to show its action, which accounts for the 
poor results obtained on other roads when the same troubles 
have been experienced. 

The records on the Canadian Pacific are fairly well in ac- 
cordance with the tests on some of the other roads reporting 
and with those on the testing plant at Purdue. One fact is 
worth noting, that there is apparently a greater saving of coal 
than of water, the opposite of what might have been expected. 
This may be explained by the decrease in the efficiency of the 
locomotive boiler as the rate of evaporation increases, so that 
a saving of Io per cent. in steam consumption decreases the rate 
of combustion to an extent which renders the boiler more effi- 
cient, and results in a still greater saving in the coal consump- 
tion. It might be objected that some of the reports show but 
little saving, and the experience on the Canadian Pacific would 
confirm this, as they are accompanied by complaints of the leak- 
age occurring at the header, and in that case whatever saving 
was effected by superheating would be lost by the engine not 
steaming freely. In general it would appear that superheating 
mav be stated to show a saving of I0 per cent. to 15 per cent. 
of coal in freight service and 15 per cent. to 20 per cent. in pas- 
senger service, a result that must be considered satisfactory if 
not quite as revolutionary as the earlier reports would have in- 
dicated. 

Some tests that are of interest have been made on the Cana- 
dian Pacific showing the amount of superheat obtained, and are 
shown in Figs. 1 to 8 attached (not reproduced). Figs. 1 and 2 
show respectively the results obtained in the M-4a with “Schmidt” 
smoke tube and M-4b with “Cole” Field tube superheaters. 
The former gives an average temperature of about 460°, while 
the latter showed but little superheat, and on account of the 
difficulty in keeping the tubes clean and the small advantage 
obtained the apparatus has been removed and the engines used 
as simples. In these tests the temperature was taken in the 
branch pipe, but in those following it has been taken at the steam 
chest. Figs. 3 and 4 show two tests in class E-5d and show a 
temperature of 540° and 560°. These engines have twenty-two 
5-inch tubes in a 64-inch shell, the largest proportion of super- 
heating surface so far tried, and have, as above mentioned, proved 
exceedingly economical and are reported to have a capacity of 5 
per cent. to 10 per cent. greater than corresponding simple en- 
gines. Figs. 5 and 6 show tests of the D-1ob and Figs. 7 and 8 
of the D-1oc engines, both having twenty-two 5-inch tubes, the 
former with “Cole” and the latter with the “Vaughan-Horsey” 
superheater, the arrangement, with the exception of the head- 
ers, being practically identical. The former show temperatures 
of 460° to 470°, the latter 500° to 510°, the difference being due 
either to the more completely separated headers, or to the more 
even flow of steam. 

Experiments have also been made to determine the loss in 
pressure through the superheater, and in an engine having 
twenty-two tubes each containing two return bend elements, and 
either of the M-4 or D-1o classes, it is found to be about 5 pounds 
under general working conditions. 


MAINTENANCE. 

All roads reporting, with the exception of the Lake Shore & 
Michigan Southern, have experienced considerable difficulty with 
the joints between the main and sub-headers on the “Cole” su- 
perheaters leaking, and this unfortunate defect has been a very 
important factor in the lack of interest shown in superheaters 
generally. On the Canadian Pacific, where a large number have 
been in service, the delay to power and failures through engines 
not steaming has been most serious, the more so since at first no 
trouble developed. It is probably due to the shock in starting 
and switching causing the weight of the superheater pipes to 
work the sub-headers backward and forward and thus start the 
joints, and when once started the escaping steam cuts both the 
gasket and the seats away rapidly, and when once the latter 
are injured, remaking the joints is a tedious and difficult matter. 
It is also a peculiarity of the “Cole” superheater that it can 
leak very badly at the header joint and yet not affect the steam- 
ing qualities of the engine sufficiently to prevent its taking a 
train, and while this is an advantage in one respect it means, in 
busy times, that the joints are liable to get into a rather bad 
condition before they are attended to. Attempts are now being 
made to overcome this difficulty by securing a heavy angle-iron 
across the smoke-box at the bottom of the headers, and fasten- 
ing them to it so as to prevent their movement, also by increas- 
ing the bolting at the joints, and it is believed that this will 
remedy it. 

The “Schmidt” superheater has, on the Canadian Pacific, given, 
in the majority of cases, exceedingly good results and has run 
from shopping to shopping without attention. When for any 
reason the joints start it is very difficult indeed to get them 
tight without going over the face of the header and facing up the 
flange joints anew, and this work is slow and means consider- 
able delay in a roundhouse. Should any leakage occur at a re- 
turn bend there is also considerable work to make repairs if the 
leak occurs in the top or second row of pipes, on account of 
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having to take down the bottom row to get at the others and 
having to make the joints over again in putting it up. 

It takes two or three days to make the entire set of joints 
when the faces are in good condition, but this time may, of 
course, be increased if the joints have been leaking and the 
faces are cut, and the job is then a serious one. 

The “Vaughan-Horsey” superheater gave considerable trouble 
at first, on account of the fittings and nuts being made of bronze, 
which softened under the high temperature in front of the su- 
perheater tubes and frequently gave out. During the past nine 
months these fittings and nuts have been made from steel forg- 
ings and this difficulty has been overcome. Some of the upset 
ends of the superheater pipes also broke oft, but it was found 
that this was caused by the method of manufacture and they are 
now made in two operations with satisfactory results. Some 
pipes have pulled out of the return bends, caused by sufficient 
attention not being paid to their length being correct, and they 
are now made as closely alike as the threads permit, namely, 
within 4% inch, and the longer pipe is attached to the upper 
header so as to equalize the difference in expansion. The only 
difficulty now being experienced is an occasional loosening of 
the nuts, and while this is not serious it is annoying, and has 
led to an occasional engine~-failure. A simple form of lock-nut 


is now being used which will prevent this, and it is hoped that 
this type of superheater will not add to an appreciable extent- 
to the ordinary troubles of a locomotive. 
There have been a number of cases of leakage at the = 
nis 


bends caused by a peculiar deterioration of the small pipes. 
———=s4 


. * 
——— 2.- 5 5. —_——_ 
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VANDALIA R. R. 
Sketch No. 1. 


is due to the dampers not being properly maintained and allow- 
ing the tube ends to become overheated. After this is continued 
for several months the metal in the tube loses all its strength 
and can be broken by hand. The obvious remedy is, of course, 
the proper maintenance of the dampers, and this will require a 
better designed arrangement than has been employed in the 
past. There is not much difficulty in overcoming these troubles, 
but it may be stated that dampers must be operative or there will 
be trouble with the superheater pipes. In the “Vaughan-Horsey” 
design this is not very serious, as a leaky or defective pipe can 
be pulled out in a couple of hours, the joints blanked ana the 
pipe put back when repaired at next washout, but with the “Cole” 
and “Schmidt” design it means taking down one or several sets 
of pipes with the chances of disturbing the joints on the re- 
maining sets and very possibly a good deal of work to get every- 
thing tight again. In this connection it may be mentioned that 
possibly the present practice of making these pipes of solid 
drawn steel tubing is wrong. Iron tubing would be less affected 
by the heat than the steel and this material is to be tried in 
place of it. The large five-inch tubes have given very little 
trouble; in fact, in bad water districts in the West, they have 
been allowed to run through two sets of two-inch tubes with 
satisfactory results. There have been a few cases of their break- 
ing at the threads, which has raised the question as to whether 
it is actually necessary to screw them into the back tube sheet, 
but this has not yet been decided. 

The stopping up of the tubes seems to have been a peculiarity 
of the Field tube design. Probably the extreme end of this tube, 
which was not thoroughly cooled by the steam, became over- 
heated and allowed a deposit to form on it. With the return 
bend type, even when using the same class of fuel that gave 





trouble with stopping up with the Field tubes, there has been no 
trouble except on the Chicago, Burlington & Quincy, so that it 
would appear that, with the majority of the coals in use, this 
difficulty is not serious. 


Cost oF Repairs. 

The Chicago, Burlington & Quincy.—The experience with sy- 
perheaters on this road was very unfortunate. The header on 
the locomotive with the “Cole” superheater could not be kept 
tight, and trouble was experienced with the “Schmidt” super- 
heater, both with the joints between crotch pipe and the dry 
pipe and with the gasket joints on the superheater pipe flanges, 
They have also had several pipes break at the return bends and 
all round have had an excessive amount of trouble that would 
indicate the superheaters were not applied with sufficient care 
in the first place. 

Canadiaw Pacific—The cost of repairs to superheater engines 
on the Canadian Pacific has not shown any serious increase over 
simples. 

LUBRICATION. 


The idea that forced feed lubrication was necessary with su- 
perheated steam proved to be entirely wrong. It is true that 
insufficient oil produces bad results more quickly with super- 
heated than with saturated steam, but the sight-feed lubricator js 
equally as satisfactory with the former as with the latter and, 
in fact, rather better on account of the drop in pressure on ac- 
count of the steam being wire-drawn in passing through the 
superheater. Satisfactory results are obtained with one feed 
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CENTRAL R. R. oF New Jersey. 
Sketch No. 3. 


to the valve chest branching into the bushing at each end ot 
the valve, although on the Canadian Pacific one feed is used 
to each end of each valve. A separate feed to the cylinder 1s 
necessary, at any rate, with the quality of oil at present em- 
ployed, and experiments are necessary with other grades of oil 
before stating what will finally be required. With good lubri- 
cation at present there is a rather faster wear of piston and 
valve packing rings with superheated than with saturated steam, 
but the difference is not serious. 





Proper Spacing of Flues in High-Pressure Boilers. 





Committee—C. E. Fuller, Chairman; H. J. Small, F. J. Cole, 
John Tonge, O. H. Reynolds. ss 

Thirty-two members answered the questions in the circular 
sent out by the committee. The answers to three of these ques 
tions were as follows: er 

What size bridge do you recommend for good-water district’ 
About 53 per cent. recommend bridges 34 inch wide. Two met 
bers recommend arrangement as per sketches 1 and2, |, 

What size bridge do you recommend for bad-water district: 
Sixty-two per cent. recommend bridges from 7% inch to I imcn 
wide. Three members recommend arrangement as per sketches 
i, 2 and 3: 

What arrangement of flues do you recommend? Over _fifty 
per cent. recommend the common arrangement of flues. Three 
recommend special arrangement, sketches 1, 2 and 3. Two think 
the arrangement of flues is immaterial. : 

One of the members recommends very strongly a special ar- 
rangement, as shown on sketch No. 2, an arrangement whic 
they have used successfully for a number of years, but no sp& 
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cial tests have been made to determine the efficiency as com- 
pared with boilers having the common arrangement of flues, 
although they are positive it is a great improvement over it. 
To determine the proper spacing of flues, this subject must be 
considered from the transportation as well as the mechanical 
standpoint; that is, the engine failures on account of leaky 
flues, as well as the cost of maintenance and steaming qualities 
of an engine, must be considered. The committee is of a uni- 
form opinion that wider bridges, from 7% inch to 1 inch, or even 
wider, should be recommended, but before determining exactly 
what size bridges should be used they consider it advisable that 
a series of tests be made to determine the water circulation be- 
tween flues, the coal consumption for boilers with different size 
bridges, as well as the cost of maintenance in regard to flues. 





Blanks for Reporting Work on Engines Undergoing Repairs. 





Committee—Theo. H. Curtis (Chairman); E. W. Pratt, C. H. 
Quereau, F. W. Lane. 

Your committee appointed to recommend “Blanks for Report- 
ing Work on Engines Undergoing Repairs” presumes that it was 
intended that this report should embrace blanks for reporting 
engines which are in service but need shopping, and blanks for 
reporting work done on engines which have undergone repairs, 
to be used as a permanent record. We have also presumed that 
the report is to cover shop repairs and not running repairs. 

Under the present method of making heavy or extensive re- 
pairs to engines at one or two main shops, and of making only 
light or running repairs at the small division shops or terminals, 
and of running engines out of terminals in either direction in 
pool service, and where division master mechanics have no regu- 
lar assignment of engines and, therefore, cannot be held entirely 
responsible for the condition of engines on their respective di- 
visions, the most important and essential feature in connection 
with the cost of repairs of locomotives and the results of opera- 
tion is that of obtaining a correct and accurate report of the 
condition of engines in service, that they may be sent to the 
shops best equipped to do the class of repairs which they need, 
and that the condition of the engines on the various divisions 
may be kept consistent with the service required. 

In order to assign engines to the shops intelligently, an accu- 
rate report of their condition and a comprehensive classification 
of the repairs required is necessary. Your committee does not 
believe that the classification of locomotive repairs recommended 
by the committee which reported at the last convention, is best 
adapted for this purpose. 

_ The operating officials in all departments are gradually adopt- 
ing the use of the classification in vogue in the motive power 
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Supt. of Motive Power Division, 190 
Engine Wo.______——_—requires the following repairs and should be shopped during 
th next thirty days. Estimated class of repairs needed 

















WORK REQUIRED 


ENGINE PARTS 


boiler 

Fire Box 

Flues 

Frames 

Wheel Centers . 
Ales, Driving 
Cylinders 

Crank Pins 
Driving Boxes 
Tires 


















































_MEMURKs. —(State other heavy work required not shown above. ) re ee 





‘UST SHOPPED.—Date_—s——190~—~Place 
Mileage made since last shopping miles. 


HOPPING APPROVED : 


Class repairs 











Supt. of Motive Power. Master Mechanic 
———__ ee a aad A METAR 


Wrisred to Shops, Date 190 














Supt. of Motive Power 


“lermation regarding * last shopped” and mileage made will be Inserted in Supt. of Motive Power's Office. 


Original of this report will be sent to the Master Mechanic of the Shop te which the engine Is assigned 
when the assigament Is made. Duplicate repert will be filed in Supt. of Motive Power's Office. = 


Exuisit “A.” 


FORM 928.—Revised 2, '05 


A. B. and C. RAILROAD COMPANY 


OFFICE OF MASTER MECHANIC. 


REPORT OF ENGINES REPAIRED AND UNDERGOING AND WAITING REPAIRS. 
Shops, week ending 190 —— 














ENGINES TURNED OUT OF SHOPS 



































Engine No. | Date Taken in | Date Turned out | Class of Repairs REMARKS 
] 

| a 

| _ 
| | | | 
| | | | | | 
| | } | 7 
| || | | 
| ENGINES IN SHOPS 

} | ’ delayed Waiting Material, 
| Engi N | ee ee Date will Probably | Class" State Briefly what it is and 
, ones ~ = — | be Turned out of Repairs Date and Number of Requisi- 


tion on which Ordered. 





| 


} 
} 











an 
| | 





Engines Out of Service, Waiting Repairs Account of No Reom in Shops 








| 
ee 
Date Taken out Class | 


Engine No. | REMARKS 





| 
| 





of Service of Repairs | 
} 
' 
| 


If there are facilities and space in shop available for repairs to | 
Engines, state how many Engines could be accommodated if they 
could be spared from service. 





| 
| 











MASTER MECHANIC. 
CLASSIFICATION OF LOCOMOTIVE REPAIRS. 
$ 100.—Cost of Repairs—Class 1 
800.— “ ** a ee 


ss tots 
moss 6 Sag 
ime ss Ol UO Exuusit “B.” 


department on their respective roads, particularly with regard to 
engines in shop for repairs, and the classification should, there- 
fore, be one that is free from complication and easily under- 
stood. In addition to the classification recommended by the com- 
mittee at the last convention being complicated, it costs con- 
siderable more to make repairs in some cases than in others, 
though the classification is the same. We believe the most prac- 
tical and comprehensive classification is the unit classification, 
based on the estimated cost of repairs, and have, therefore, used 
it in connection with the blanks recommended in this report. 
Under the unit system engines requiring repairs estimated to cost 
$100 are termed class “1” repairs; $500, class “5” repairs; $800 
class “8” repairs; $1,500, class “15” repairs; $3,000, class “30” 
repairs, etc. We also consider a more detailed report than the 
mere classification number (under any system of classification) 
is necessary in order to intelligently assign engines to the shops 
for repairs. 

In order not to hold engines out of service awaiting room in 
the main shop, it cannot be left to the discretion of division 
officials to forward engines to the main shop. They should be 
assigned to the shops by the head of the mechanical department, 
or one delegated by him to perform this duty. A record of the 
mileage made by each engine beween shoppings and the repairs 
made to the engines at previous shoppings, as well as accurate 
reports of the condition of engines and a knowledge of the 
service required on each division, is essential to intelligently 
make shop assignments and secure the longest and best pos- 
sible service at reasonable cost. 

Your committee obtained from the heads of the mechanical 
departments of the principal roads forms in use for this pur- 
pose and, after a careful analysis of the subject and the forms 
submitted, recommend the use of the following blanks: 

1 (Exhibit A). Blank showing condition in detail of engines 
which will require shopping within thirty days. This report is 
in duplicate form and that part pertaining to the condition of 
the engine is made by the division master mechanic where the 
engine is in service and forwarded to the head of the mechanical 
department. The information relative to date, place and class 
of repairs, and mileage made since last shopping is inserted in 
the superintendent of motive power’s office, and if the shopping 


’ 
, 

















































































































AMERICAN ENGINEER AND RAILROAD JOURNAL. 








CLASS 
BUILT Al 
DATE OF SERVICE 






A, B AND C 
RECORD OF LOCOMOTIVES 





im SHOP OUT OF SHOP 






















































































en orgy = COST OF COST DUE TO es ; 
Overhauled | day | me. | vear | Day | me | vw — one uacumeny | MATERIAL | TOTAL COST |"Arcipeyy | BOWLER | FIRE Box FLuES 
EXHIBIT F, Part 1. 
RAILROAD COMPANY. ENGINE No... — 
OVERHAULED. 
FLUE SHEET STAY BOLTS FRAMES WHEEL CENTERS/| DRIVING AXLES CYLINDERS DRIVING BOXES TIRES CAB TENDER BRAKES 















































EXHIBIT F, PART 2. 


is approved the engine is ordered to the shop best adapted to do 
the work and at such time as it can be relieved and space can 
be assigned it in the shop. The original report will, at that time, 
be sent to the master mechanic or superintendent of shop to 
which the engine is assigned for repairs, and the duplicate re- 
port filed in the office of the superintendent of motive power as 
a permanent record. The master mechanic making the report 
should be held equally responsible with the master mechanic 
making the repairs for failure to report repairs needed to essen- 
tial parts, if they are not made. 

2. Blank (Exhibit B) is a weekly report to be made by each 
master mechanic. to the head of the mechanical department, 
showing “Engines Turned Out of Shop,’ with date taken in, 
date turned out, and class of repairs made; “Engines in Shop,” 
with date taken in, date will probably be turned out, class of 
repairs, and, if waiting on material, the items, date and number 
of requisition upon which it is ordered; “Engines Out of Ser- 
vice, Waiting Repairs Account No Room In Shops,” with date 
taken out of service, and class of repairs needed; “Available 
Track Room in Shop for More Engines,” with number of ad- 
ditional engines that can be taken in shop. 

From these reports a very concise statement (Exhibit C) can 
be compiled to be submitted to the heads of the operating de- 
partment, but a printed form is not desirable for this statement 
as it can (on account of the varying number of engines in shop) 
be made on typewriter in more concise form. 


A, B AND C RAILRCAD COMPANY. 
ENGINES TAKEN IN SHOPS WEEK ENDING APRIL 27, 1907. 
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ENGINES TURNED OUT OF SHOPS WEEK ENDING APRIL 27,1907. 


Shops. 41, 225, 640. 

R. H, 262, 416, 1162. 

Shops. 116, 118, 627, 774, 879, 897, 1081, 

Shops. 704, 870, 930, 1031, 1062, 1067, 
2032, 1145. 


. 543, 900, 2059, 

. 442, 2014, 1088, 1089, 
68 5, 

, 605, 712, 713 

ns, 960 





OFFICE OF SUPT. MOTIVE POWER, 
, April 29, 1907. 


Supt. Motive Power. 
Exuisit “C.” 


3 (Exhibit D).* Blank showing in detail repairs mad the 
various parts of engines, dates in and out of shop, mileage since 
last shopping, cost of repairs (with that due to collision and 
accident shown separately), and other general information which 
is of interest as a permanent record. 

4 (Exhibit E).* Blank showing in detail stay-bolt test and 
fire-box inspection and renewal of stay-bolts. This blank is sup- 
plemental to blank Exhibit D, and is an essential record which 
cannot practically be incorporated in blank Exhibit D. 

5 (Exhibit F). Blank showing continuous shop record, mile- 
age, cost’ of repairs of each individual engine. ‘This is a per- 
manent record for use in the superintendent of motive power’s 
office and the information is obtained from reports made on 
blanks Exhibit D, as furnished by the various division master 
mechanics. 

All of the foregoing blanks should be madé of loose leaf forn 
that they may be bound in suitable binders. Blanks A, D, E 
and F should be bound with engine numbers in consecutive or 
and each fiscal year in separate volumes. Blanks C and B should 
be bound in order of date. 

Many of the railroad companies submitted numerous blanks 
used by them in connection with shopping and repairs to en- 
gines, but we believe that a complicated system of nun 
reports is expensive and undesirable and that the foregoing 
blanks are sufficient to furnish a practicable and permanent rec- 
ord of work done on engines undergoing repairs. 
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MASTER CAR BUILDERS’ ASSOCIATION. 


Forty-First ANNUAL CONVENTION. 


ABSTRACTS OF COMMITTEE REPOR rs.7 
Height of Brake Staff. 


Committee—E. A. Miller, chairman; J. E. Keegan, F. |. ‘iyne 
man. = 

The committee recommends that the standard maximuin height 
from rail to top of brake staff be 14 feet and the standard dis- 
tance from center of car to center of brake staff be from Id 
inches to 20 inches. 

Triple Valve Tests. 

Committee—A. J. Cota, chairman; F. H. Scheffer, R. K. Reac 
ing, E. W. Pratt, James Macbeth. 

No new triple valves have been presented for test sincc 
meeting. The committee has decided that it will be impr: 
to conduct a series of tests which will allow them to revi: 
present code of triple valve tests until they have the opp 
of conducting tests on the new M. C. B. too-car rack. ‘The 
inghouse Air Brake Company has furnished a blue-print shi 
the details for a 100-car testing rack with estimate of cos 
has been referred to the executive committee. 












Arch Bars. 
Committee—C. A. Seley, chairman; S. N. Dow, J. J. Ewing. 
. ° . an a one 
The committee was instructed to consider what changes in Ue 


dimensions and shapes of the standard arch bars would be neces 
sitated if the truck wheel base should be changed from the pres 
ent standard of 5 feet 2 inches to 5 feet 6 inches in order to Det 
ter accommodate inside hung brakes, the matter of the angularity 
of the brake hanger also to be considered. : 
The committee, after consideration and investigation 01 the 
practice and results on various railroads, is of the opinion that 
the sizes of sections used on the present standard arch bars. 
namely, 1%4 x 4% top, 134 x 4% bottom, and 5% x 4/2 te bars 








* Not reproduced. 


+ Continued from page 283, July number. 
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may be used safely in trucks for 80,000 pounds capacity, cars hav- 
ing 5 foot 6 inch wheel base; the increase of the stress due to 
the greater spans is not sufficient to warrant an increase in the 
sections. 

It is the opinion of the committee that the bends next to the 
columns are too closely spaced, as, with the present arrangement, 
there is but 13-32 inch between the edge of the holes and the be- 
ginning of the bend. The committee recommends that the spac- 
ing of the bends be increased from 18% inches to 20-inch centers, 
and that the horizontal distance between bends be increased from 
104 inches to 17% inches. 

‘The committee also suggests that the turned-up lip on the ends 
of tie bars are unnecessary, and recommends that they be elimi- 
nated, the total length of the tie bar to be the same as the arch 
bars, or 74 inches over all. 

Regarding the double nuts shown on column bolts, the com- 
mittee suggests the addition of a note to the drawing, reading 
as follows: “A single nut with a nut-lock or a cotter may be 
used instead of double nuts.” 

The utility of the column bolt washer has been questioned and 
the committee suggests that the washer or its equivalent is desir- 
able in order to provide suitable clearance for a fillet under the 
column bolt head. It recommends that a note be added to the 
drawing, reading as follows: ‘Column bolt washers may be 
omitted if bolt holes in the top arch bars are countersunk.” 

The committee approves the suggestion of the committee re- 
porting on brake beams to the convention of 1906, which reads 
as follows: “That brake hangers should have an angle as nearly 
as possible to 90 degrees from a line drawn from the center of 
the brake shoe to the center of the axle, when the shoes are half 
worn 





Stresses to Which Wheels for 100,o00-pound Capacity Cars 
are Subjected. 
Committee—J. F. Walsh, chairman; E. D. Nelson, O. C. Crom- 
well, G. E. Carson, W. J. Buchanan. 
The committee finds the subject assigned it a rather difficult one 
to report upon intelligently. There are a number of features in 


connection with it, which, in our opinion, could best be handled 
by being placed in the hands of specialists, such as at the plant 
at Purdue University, Lafayette, Indiana, or the Pennsylvania 
Railroad Company at Altoona, Pennsylvania. 


We must consider: 

Stresses Due to Load Imposed—As the present pattern of 
cast-iron wheel has the tread coned to a very much greater extent 
than the old type-of wheel, it must, in our opinion, result in an 
excess of pressure on the wheel tread, resulting in a local deform- 
ation of that part of the wheel in contact with the rail; and these 
stresses recurring persistently, as the wheel revolves, tend to pro- 
duce a fracture. 

The Stresses That Wheel Flanges Are Subjected to When the 
Train Enters a Curve.—The extent of these stresses depends on 


the curvature of the track, the speed of the train, the weight of 
the load the car is carrying. The location of the center of gravity 
of the car also has its effect. 


The Effects of Brake Shoe Application and the Form of Brake 


‘e believe all of these things could be handled to a very 
much better advantage by those who are especially equipped for 
making the necessary tests. 





Tests of the M. C. B. Couplers 





Committee—R. N. Durborow, chairman; G. W. Wildin, F. W. 
Brazier, F. H. Stark. 

During the past year the standing committee on tests of M. C. 
B. couplers has made a thorough investigation of the breakages 
and failures of steel couplers with the view of obtaining some 
reliable data concerning the location and nature of such frac- 
tures, and to recommend such changes as will strengthen the 
couplers in the weakest parts, improve them, and to reduce the 
failures to a minimum. An examination was made of approxi- 
mately 5,000 broken steel couplers and 3,000 broken steel knuckles, 
together with the locks or their substitutes, of the more promi- 
nent types of couplers. (The results of this inspection are shown 
agrammatically in Sheets “A” to “M,” inclusive, not repro- 
uced. ) 

_ The couplers represented were not all M. C. B. standard, that 
Is to say, only about six of the types shown on the diagrams had 
been tested under the M. C. B. specifications to a greater or less 
extent during the last two years. The latest type of couplers 
Which have been on the market for a year or two’are not shown, 
Imasmuch as an insufficient number of these later designs were 
found broken to compare them with accuracy. 

BREAKAGE OF 5 X 5-INCH SHANK COUPLERS. 

Lug Breakage-—In the 5 x 5-inch shank couplers, the lug 
breakages have decreased in the later type of couplers, which can 
€ attributed to the strengthening of the lugs in design by the 
Manufacturers, and the increased amount of metal which was 





added when the contour lines were last changed. The upper lug 
breakage has been the most serious of the three breakages 
grouped under this head, which can be accounted for by the fact 
that most lug breakages are caused by broken knuckle pins, the 
lower half dropping out and the upper half remaining in the 
head. In three types of couplers, the breakage just back of upper 
lug was greater than through the upper pivot pin lug, which can 
readily be overcome in the design. 

Face Breakage—The face breakage is generally on the increase 
and is by far the greatest point of failure in the coupler, and it is 
evident that the strength of the face has not kept pace with the 
increasing forces which affect it. This in part results from the 
greater amount of attention the lugs and the shank have received 
in the design, and is further accounted for by the lack of room 
to strengthen the section, which is limited to some extent by the 
space occupied by the locking mechanism, particularly with the 
bar type of locks. Breakage through the face into the locking- 
pin hole, is by far the most prominent, which is to be expected, 
as this is the most limited section. The guard arm breakage 
has run very evenly except in isolated cases, the box and rib 
design showing no general difference in their failures. The frac- 
ture through the upper corner of the guard arm is negligible 
without exception. 

Shank Failures—The shank failures appear least on the early 
modern couplers, while on the later types they are on the in- 
crease. This increase is chiefly due to bent shanks, but the 
breakage back of the head has also shown an increase, while the 
breakage immediately in front of the butt is also in the ascend- 
ancy. In almost every case of couplers having bent shanks the 
bend is in the vertical direction. It is believed that the shank 
failures can be materially reduced by more attention being given 
the individual design of the coupler by the manufacturer. 

Breakage of Side-Wall and Across Horn—Of the two odd 
breakages, the one through the wall behind the knuckle has been 
quite large in three types, but is on the decrease in the latest 
types of couplers. The committee feels that there should be no 
breakage at this point, as there should be little strain, and the 
design can be changed to provide for any strength necessary 
without affecting any other vital part of the coupler. The break- 
age at the horn has been low, with one exception. As an emer- 
gency stop the horn should be designed strong enough to with- 
stand the shocks, but with the introduction of properly designed 
draft gears of sufficient capacity, the trouble from horn breakage 
should disappear. 


BREAKAGE OF 5 X 7-INCH SHANK COUPLERS. 

Lug Breakage—On 5 x 7-inch shank couplers, which are all 
modern, lug breakages show an even greater decrease on the later 
types than on the 5 x 5-inch shank couplers, and with the three 
exceptions are below ten per cent. of the total breakages. Most 
of these couplers are equipped with the knuckle tail hook to pre- 
vent the knuckle from pulling out when the pivot pin breaks, 
which assists in preventing the lugs from breaking. 

Face Breakage —The face breakages are by far the most promi- 
nent and are considerably above fifty per cent. of the total 
breakages. ‘The breakage into the face through the locking-pin 
hole and the breakage at the neck of the guard arm constitute 
the largest percentage of the failures, and these two breaks 
vary in the different types of couplers; in some makes the break- 
age through the face into the lock-pin hole is the most numer- 
ous, whereas, in the other types, the neck of the guard arm is 
broken more frequently. The failure of the upper corner of the 
guard arm has become negligible. 

Shank Failures—The shank failures in three instances are 
above ten per cent. of the total failures, and this is mainly due 
to bent shanks. The breaks immediately behind the horn and di- 
rectly in front of the butt are rather constant for the different 
types of couplers and about uniform in the two breaks, both of 
which are very low, only one case reaching seven per cent. of the 
total failures. 

Breakage of Side Wall and Across Horn-—The breakage 
through the side wall of the head behind the knuckle tail is ex- 
cessively high in two cases, one type showing twenty-eight per 
cent. and the other type twenty-one per cent. of the total failures. 
The breakage across the horn through the locking-pin hole has 
almost disappeared, probably due to the more efficient draft gears 
applied with these couplers on the later cars, which prevent the 
horn from coming in contact with the end sill. 


COMPARISON OF THE BREAKAGES OF THE 5 X 5-INCH AND 5 X 7-INCH 
SHANK COUPLERS. 

In making the following comparisons, it must be remembered 
that they are only relative and not comparative: 

Shank Failures—The percentages of the shank breakages of 
the 5 x 7-inch shank couplers average less than three per cent. 
lower than the shank failures of the 5 x 5-inch shank couplers. 
Bending has been the most serious failure of the shank in the 
late types, and as the shank generally bends vertically, we do 
not obtain the full benefit from the additional 2-inch width of 
shank, as the additional metal is not in the right direction to stop 
the vertical bending most effectively. 

Face Breakages.—The percentages showing the combined break- 
ages of the face are slightly lower for the 5 x 5-inch shank 
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couplers, but the breakage through the face into the locking-pin 
hole is lower on the 5 x 7-inch shank couplers. This is ac- 
counted for by the increased width of the shank backing up the 
guard arm, the benefit accruing directly to the section forward 
of the locking-pin hole, as it will be noted that the guard arm 
failures in the 5 x 7-inch shank couplers are very much higher 
than the 5 x 5-inch shank guard arm failures. The results show, 
without question, that the weakest point of the couplers is in the 
section of the face immediately forward of the locking-pin hole. 
The neck of the guard arms should also receive further consider- 
ation in the way of strengthening. 
BREAKAGE OF KNUCKLES. 


The breakage of the solid knuckle is not confined to any par- 
ticular point, but may be said to vary with the construction of 
the knuckle, the main failures being breakage at the pivot pin 
hole, the knuckle tail behind the lock bearing, breakage of the 
knuckle tail bearing and breakage of the coupling lug. 

Breakage at Pivot Pin Hole——The combined breakage at the 
pivot pin hole is divided into the breakage through the pivot 
pin hole and the breakage through the tail immediately behind 
the pivot pin hole shoulder. The breakage behind the shoulder 
is the more serious in some knuckles than the actual breakage 
through the pivot pin hole. 

Knuckle Tail Behind Lock Bearing—The breakage of the 
knuckle tail behind the lock bearing, or in other words, of the 
hook which prevents the knuckle from pulling out when the pivot 
pin breaks, has been pronounced, all but two of the solid knuckles 
represented being equipped with this safety device. The breakages 
show the value of the knuckle tail hook as well as the weaknesses. 
It will be difficult to strengthen this hook in most knuckle-throw- 
ing couplers, but it should be done wherever possible. 

Breakage of Coupler Lug—Lug breakage has diminished from 
the most prominent failure in slotted knuckles to one of minor 
importance in the solid type. A number of the fractures were 
the direct result of improperly designed cores, and of cores slip- 
ping when casting knuckles which have lightening cores through 
the lug. 

DEFECTIVE METAL, POOR CORING, ETC. 


The percentage of defective castings among the 5 x 5-inch 
shank couplers has decreased with the development, and the types 
which have been tested most generally under the M. C. B. speci- 
fications show the least percentages. This also holds true in the 
5 x 7-inch shank couplers, where, with one exception, the tested 
couplers when broken have shown less defective metal than those 
not tested. 

IMPROPER REPAIR PARTS. 


In examining the broken knuckles and defective locks, your 
committee has found that many knuckles and locks have been 
purchased for repairs which were manufactured by steel foun- 
dries other than the makers of the original couplers. A large 
proportion of such knuckles and locks have varied from the 
original design to such an extent that it directly affected the 
operation of the coupler, which not only results in troubles from 
parting, but also has a direct influence on the breakage of the 
coupler and knuckle parts. This is aside from the question of 
inferior metal used in such knuckles and the fact that they are 
not tested under M. C. B. specifications. Separate knuckles for 
repairs should be purchased according to M. C. B. specifications, 
for economy as well as in justice to the owners of the cars who 
have originally applied couplers in compliance with the inter- 
change rules and standards of the M. C. B. Association. 

BROKEN LOCKS, ETC. 

A large number of locks, knuckle throwers and other like parts 
were examined. The data obtained are of no particular value 
for comparison, but the examination emphasized a number of 
points to which your committee desires to call attention. A great 
majority of the lock failures were due to the breakage of the 
lock chain attaching the lock block to the uncoupling lever chain, 
which is the weak point of a lock of this type. It is not within 
the province of your committee to make definite recommendations 
concerning the form of lock, as most of the coupler patents are 
based on this feature, but where the flexible link connection is 
used from the lock block to the uncoupling lever chain it should 
be strengthened. 

CONCLUSIONS. 

This investigation has pointed out wherein the different types 
of couplers and knuckles are failing, and has satisfied your com- 
mittee that a closer observance of the M. C. B. specifications in 
purchasing couplers and the insistence of the railroads on having 
the couplers tested in accordance with the requirements of the 
Association will overcome much of the trouble from breakage 
of couplers, knuckles and parts which is now being experienced. 


UNCOUPLING ARRANGEMENT. 


Defective uncoupling arrangements are an increasing source of 
trouble on account of the bending of the uncoupling rods, break- 
age of uncoupling chains and loss of pins from the clevises. The 
breakage of these chains is very often due to the excessive slack 
in the draft rigging, and as the length of chain must necessarily 
be limited to obtain the proper amount of lift for the locking pin 





it cannot well be lengthened. With the knuckle-throwing couplers 
the amount of lift of the locking-pin is increased, which feature 
aggravates this trouble. In view of the foregoing, your commit. 
tee believes that some better means should be provided for oper. 
ating the locking device, but is prevented from making any defin- 
ite recommendations on account of patented devices. In order 
to provide for increased strength at this point, a recommendation 
is appended to make the diameter of the eyelet at the top of the 
locking device for uncoupling rigging, 1 1-16 inches. 

The lock-set within the head of the coupler is now standard 
so that there is no longer any necessity for the lip on the outside 
bracket, No. 1, shown in Recommended Practice, Sheet “RB” 
The uncoupling lever is frequently allowed to hang on the lip 
of this casting while coupling cars, and when this is done it re- 
sults in a large amount of damage to locking-pins and some. 
times causes breakage of knuckles and couplers. 


RECOM MENDATIONS. 


The recommendations which your committee offers to be sub- 
mitted to letter ballot, to be adopted either as standard or rec- 
ommended practice, is as follows: 


STANDARDS. 


(Under this head where changes in standards also involve 
changes in specifications, both are included in the same recom- 
mendation. ) 

1. “That the lock lift must be in the central longitudinal 
vertical plane of the coupler, located between the striking horn 
and contour lines, and must operate from the top by an upward 
movement.” 

Also add this requirement to paragraph No. 4 of “Specifications 
for M. C. B. Autcmatic Coupler.” 

2. “That couplers must be so designed as not to part when the 
knuckle pin is removed or broken.” 

Also add to first sentence of paragraph No. 4 of “Specifications 
for M. C. B. Automatic Couplers,’—“and must be so designed as 
not to part when the knuckle pin is removed or broken.” 

3. Change paragraph No. 8 of “Specifications for M. C. B. 
Automatic Couplers” to read: “8. Every coupler and knuckle 
made to comply with these specifications must have a slightly 
raised plate or flat surface cast upon the head in plain view where 
it will not be subject to wear. After a lot of complete couplers 
have successfully passed the inspection and tests prescribed be- 
low, the letters M. C. B. must be legibly stamped upon the plate 
on each coupler and knuckle; this mark to be evidence that the 
complete coupler is an M. C. B. standard.” 

Add a paragraph No. 7 to “Specifications for Separate 
Knuckles” to read: “7. Every knuckle made to comply with 
these specifications must have a slightly raised plate or flat sur- 
face cast upon the head in plain view where it will not be sub- 
ject to wear. After a lot of knuckles have successfully passed 
the inspection and tests prescribed below, the letters M. C. B. 
must be legibly stamped upon the plate on each knuckle; this 
mark to be evidence that the knuckle is an M. C. B. standard.” 
Omit number of first paragraph under “Inspection” which is 
marked 7. 

4. Add at the end of the first paragraph under “Jerk [est” in 
“Specifications for Separate Knuckles”: “If preferred by man- 
ufacturers, an old coupler and lock of the same kind, in which 
the knuckle fits properly, and which may be suitably reinforced 
in order to endure as many tests as possible, may be used in place 
of supporting casting for this test.” 

5. That the “Specifications for M. C. B. Separate Knuckles” 
with changes as recommended above be adopted as standard. 

6. “That a butt 5 x 5% x 9% inches for friction draft as shown 
on attached sheet ‘O’ be adopted as standard.” 

7. “That the spacing between center sills be 127% inches.” 

8. “That front and back stops, with rivet holes, 15-16 inch in 
diameter spaced as shown on Sheet M. C. B. ‘B’, drawings ‘A’ 
and ‘B,’ be adopted as standard.” 

9. “That spacing between coupler horn and buffer beam be 14 
inches for all spring gear and 234 inches for all friction gear.” 

10. “That followers be made of wrought iron or open-hearth 
steel 154 inches thick for tandem spring gear and 2% inches for 
twin spring and friction gear.” 

11. “That the total side clearance of the coupler be not less 
than 2% inches.” 

12. Change left-hand part of Sheet M. C. B.-11 so as to con- 
form to sheet “O” submitted. 


RECOMMENDED PRACTICE. 

1. On Sheet M. C. B. “B,” change dimension showing distance 
between gibs on all three yokes from 734 inches to 634 inches. 

2. Omit uncoupling attachment casting No. 1 from M. C. B 
sheet “B” and substitute casting No. 5 for casting No. 1 in dia- 
grams Nos. 1 and 3, and omit under Recommended Practice for 
“Uncoupling Arrangements for M. C. B. Couplers,” second sen- 
tence of fifth paragraph beginning “Diagram No. 3 shows.” 

3. “That the eyelet for the uncoupling attachment in the top 
of the locking device be 1 1-16 inches in diameter.” 

4. That “Specifications for Knuckle Pins” be adopted as Rec- 
ommended Practice. 
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What Can the Master Car Builders Do to Secure More Rapid 
Movement of Freight Cars and Prevent Delays Under 
Repairs and Inspection ?* 


It is a well-known fact that a freight car, in addition to per- 
forming its legitimate work of transporting traffic, is required to 
withstand a 25-mile per hour impact when loaded and passed 
through gravity and hump yards; to be kicked, poled, roped and 
cornered; to be mauled and turned upside-down for dumping; 
to receive red-hot lading, such as billets, pig iron and slag; to 
resist the steam, fire and dynamite that is used to loosen frozen 
loads of coal, sand and ore; to submit to the depreciating action 
of acids, alkalis, water and weather; to retain any load that can 
be safely got into or on top of it; to endure loading by crane 
hoist; to undergo removal of lading by clam shell, scraper or 
plow; to be able to lose any part of itself that may facilitate 
loading or unloading, and withal to retain its identity and re- 
turn to its owners after a year’s sojourn in Canada, Mexico and 
the United States with a clear record against delay, failure, per- 
sonal injury, loss or damage, and the Interstate Commerce Com- 
mission inspection. Assuming, however, that the transportation 
and trafic departments may have exhausted their means to in- 
crease the movement of freight by the greater lading and quicker 
handling of cars, there is no doubt that the Master Car Builders 
can render additional assistance. From the past year’s experi- 
ence and considering only equipment now in use, it appears that 
consideration should be given to the following: 

(1.) Regulations to facilitate the handling at interchange 
points of loaded freight cars that are safe to move. 

(a) If the Master Car Builders’ rules are to facilitate the dis- 
position of cars in interchange service and to properly place the 
responsibility for defects which may or may not make them unfit 
for movement, what objection should there be in stimulating 
car owners to make substantial repairs to equipment before it 
leaves the home lines by the inauguration of a rule such as: 

“When a loaded car contains specified owner’s defects which do 
not render it unsafe to move but make it liable to develop a de- 
livering company’s combination of defects, it must be accepted 
from owner’s line if covered by a liability card authorizing re- 
pairs to, or acceptance of car on the owner’s line with such a 
combination of defects as may properly be the result of the 
specified owner’s defects.” 

Such a rule should not only facilitate the handling of loaded 
cars and keep them moving as long as in a safe condition, but it 
would also require the owners to apply the necessary better- 
ments and repairs to equipment that they offer in interchange 
for the purpose of maintaining it in substantial condition and 
thereby relieve themselves of extraordinary expense due to cu- 
mulative repairs that are now made necessary on account of not 
taking “the stitch in time” when they have the cars in their pos- 
session. 

(b) Another matter that should be given consideration is to 
make loaded and empty cars acceptable at all interchange points 
on such roads as will insure proper accounting for repair 
charges. This can be done by agreements between connecting 
lines providing for the appointment of joint inspectors who will 
prevent the holding of equipment and transferring of lading on 
account of too much or unintelligent inspection and on technical- 
ities. 

_(c) It would also be well to establish the fact that progress 
is being made in interchangeability and shop practice by speci- 
fying that bad order cars shall be no exception to the rules gov- 
erning serviceable cars except where they are unsafe to load 
on account of general worn-out condition due to age or decay. 
The continuance of the per diem on foreign cars during the 
period they are held for owner’s material for repairs would 
certainly result in much less time being taken to make the re- 

pairs than what now occurs. 

(2) Competent interchange and terminal car inspectors. 

_ Taking into consideration the regular and special rules cover- 

ing the inspection, condition, repairs, loading, clearances, billing 

and movement of freight cars, as issued by the Master Car 
uilders’ Association, Interstate Commerce Commission and 
the railroad transportation and mechanical departments, it is 
hot difficult to understand the urgent necessity for labor capa- 

ble of performing the interchange and terminal inspection in a 

way that will accelerate rather than retard movement. Instruc- 

tions and criticisms have become so frequent and voluminous 
that we can certainly expect a vigilant car inspector to be able 
to determine upon one or more details in each car passing his 

Inspection, that will delay its movement. It, therefore, becomes 

most essential that the chief, foreman, joint, leading, or other 
similarly classified car inspector whose duty it may be to super- 
vise regular inspectors, shall be a man of such general quali- 
fications that he can be depended upon to direct compliance with 
the rules in a manner that good judgment may decide to be 
Sate and proper for all concerned, as well as consistent with the 
least delay to traffic and the greatest economy in maintenance. 
3) More substantial repairs to cars when on home lines. 


want presented by Mr. J. E. Muhlfeld as a topical discussion on this 
Subject, 














In consideration of the fact that the average serviceable 
freight car may have an earning capacity of from $2.50 to $3 
per day, even when standing still for about 21 out of every 24 
hours, it is easy to approximate the increased revenue that 
might be derived if the Master Car Builders could reduce the 
number of bad-order loaded and empty system and foreign 
revenue freight cars held over each day for all classes of 
accident and ordinary repairs (exclusive of defective cars held 
under load at destination and excepting after Sundays and legal 
holidays), to a basis of 3 per cent. of the total system and 
foreign revenue cars on the line. 

However, it is an expensive procedure to clear the “cripple” 
tracks by the making of indifferent repairs, and where desirable 
system cars reach the shop tracks in an empty condition they 
should receive such renewals and betterments as will put them 
in a substantial condition, so that the repetition of the class of 
repair work that results only in temporary maintenance can be 
discontinued in order to reduce the successive line failures of 
equipment and detention to cars and traffic, as well as the con- 
tinually increasing expenses for non-productive labor and mate- 
rial. 

It is, therefore, especially urgent that the Master Car Builders 
shall promote the best interests of the shippers and dealers, as 
well as of the railroads they represent, by the inauguration of 
substantial repair practices that will insure the minimum delay 
of cars on the shop tracks and line of road chargeable to their 
general condition. 

(4.) Thorough inspection, repairs and adjustment of cars 
before loading and careful attention to brakes, lubrication and 
lading after classification at load originating terminals. 

Cars set off on the line of road due to bad order condition of 
couplers, draft attachments, wheels or brakes, heated bearings, 
shifted lading and other similar causes are usually the outcome 
of lack of proper originating terminal attention which results in 
accidents, destroyed lading and cars, reduced train rating, de- 
lays to traffic, blocking of passing sidings, engine and train crew 
overtime and extraordinary expense for sending labor and mate- 
rial out on the line to make repairs. Regardless of whether 
system, foreign or private line equipment is invoived, the Mas- 
ter Car Builders should see that all receive the same attention 
in this respect, as a foreign or private line car is liable to cause 
just as much, if not more, line trouble when under load than a 
home car. : 

(5.) Cars damaged by accident, but safe to move, should 
be repaired for return loading instead of being routed home 
empty. 

Where at all practicable to do so, light mileage on account of 
condition of equipment should be eliminated, and when cars 
can be made safe to run and lading is available they should be 
put in condition for return loading. 

(6.) The restriction to home lines of cars that are not suit- 
able for interchange service. 

At the present day nearly all railroads are offering in inter- 
change some loaded and empty cars that are of such capacity, 
design or condition as to make them entrely unfit for the ser- 
vice to be performed. This class of equipment, which cannot be 
depended upon to promptly pass interchange inspection, should 
be restricted to those owners’ lines where it can haul the max- 
imum amount of commercial or company’s use lading with the 
least liability for delays, transfer or repairs. 

(7.) Cars unsuitable for either company’s or commercial use 
to be dismantled. 

When a freight car of undesirable class and capacity has out- 
lived its usefulness from the standpoint of commercial utility and 
reaches the home shop tracks in such bad order condition due to 
age, delay, corrosion or accident that the expenditure necessary 
to put it in serviceable condition is not justified, it should be 
dismantled. Connecting railroads handling either interstate 
or intrastate traffic should be assured of the absolute elimination 
of this class of equipment from further service on their lines. 

In conclusion it may be stated that the great demand at the 
present time for increased facilities for moving industrial and 
agricultural products to market makes this topic of universal in- 
terest. The public insists upon railroads providing safe, fast 
and frequent freight service, such as can only be obtained from 
equipment receiving the most substantial attention in the way 
of repairs and inspection. The freight yard and train opera- 
tions have become most severe on rolling stock. Relieving 
switchmen and brakemen of the necessity of going between cars 
to make couplings is no doubt responsible for much rough usage 
and failure of equipment. The gravity and hump yards and 
longer trains have also contributed generously to the cripple 
tracks. Furthermore, the conditions imposed by the placing 
of cars of light capacity and design between those of heavier 

types at the head end of trains, in combination with double, 
triple and overloaded equipment and the frequently reported 
“bad triple” and “burst hose” must also be met. 

In view of the large number of cars in service that were de- 
signed and constructed long before the results from the changed 
conditions could be realized, the Master Car Builders deserve 
much credit for the progress that they have made in promul- 
gating general practices and facilitating transportation. However, 
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exist in the repair and inspection practices. 





Committee—Wm. Garstang 
Small, W. E. Fowler, R. L. 
Muhlfeld. 

The committee reported the 


this Association for 1906. 


ject from the wheel makers’ standpoint. 
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ee 
the urgency for the handling of freight now awaiting move- | wr. WHEEL ——— 650 Ib re 
ment gives them an opportunity to further demonstrate their erin : 
resourcefulness and broad, progressive methods by stimulating A | — a3 a3 
such action as will eliminate whatever sluggishness may still B % % 18 
¢ 1% 11% 1% 
D | 33 1 ly 
E 15 1% 1% 
Cast-Iron Wheels. F 233 2% 2% 
Serene. G ae an a2 
(Chairman), A. S. Vogt, H. y. H 4fs 430 4%, 
Ettinger, R. F. McKenna, J. E. I 9% 9% 9% 
J A } 1% 1% 
following outline of work accom- K % 1% 0 
plished during the past year, working jointly with the Amer- I, 1% 1s 1} 
ican Railway Association committee on standard wheel and rail M | ie tf 11'6 
sections, Mr. G. L. Peck, chairman, the personnel of the latter N a8 | 3% 
committee remaining the same as reported in the proceedings of ; 8i8 833 8% 
7% 7H 733 
Two joint meetings of the committee were also held with a Q | 1% 133 13} 
committee representing the car wheel makers of the United R | 2% 21% 216 
States, and both were of prime importance and assistance in Ss ¥, % 1 
getting the endorsement of the wheel makers, and in reviewing ck 37 | 318 333 
the commercial factors which are at present affecting the sub- U ai 4% an 
The committee having Vv Si 418 416 
received the support of Master Car Builders and American Rail- w 1 1% 1% 
way Associations on its recommendations covering the increased x 1i's Ish a 
thickness of flange and coning of the tread has confined its work Y 2% | 3% $72 
during the past year to the revision of the drawings and specifi- Z 4% 4t§ in 
cations, and the design of a complete set of gauges of various @ 4x 418 S16 
descriptions required for cast-iron wheels, to replace those now _FIN.BORE (  5@ | HO 
shown in the standards and recommended practice of this Asso- STANDARD 33-IN. CAST-IRON CAR WHEEL. 


ciation, to suit the requirements of the new flange and tread 
adopted in 1906, as well as the standard flange and tread adopted 
by this Association and in general use prior to that date. 

Revised drawings and revised portions of the specifications 
were presented and attention was called to certain rules and 
= that require revision to conform to the new stand- 
ards. 

The accompanying drawings show the standard 33-in., 600-Ib., 
650-lb. and 7oo-lb. cast-iron wheels; also the maximum and mini- 











mum flange thickness 
mounting and inspecting wheels, the wheel check gauge and the 


wheel defect and worn coupler limit gauge. 

















gauges, the standard reference gauge 10° 


The committee also presented for approval and adoption by the 
Association, limit gauges, as shown in the illustration, for us¢ 
in shops when inspecting second-hand wheels for remounting. 
These gauges are designed along lines determined in actual prac- 
railroads, and the angle gauging fact 
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WHEEL CHECK GAUGE. 


having a taper two and one-quarter 
in twelve inches is the result of sev- 
eral years’ experience, and has been! 


found to meet requirements in a § 
isfactory manner. 
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Committee—W. E. Symons, Wil 
liam Forsyth, H. LaRue. 
SUBJECTS FOR COMMITTEE INVESTIGA 

TION DURING THE YEAR 1907-190. 


The lateral bracing of steel freight 
cars; also the proper design 
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STANDARD REFERENCE GAUGE. 


the superstructure of steel box cars. The majority of wooden 
cars have no diagonal bracing in the underframing, depend- 
ing on bolted joints and connections to keep the bodies 
square. In the case of a severe shock a wooden car will spring ween § | 
and give, but return to its former lines, while cars of steel or 
composite construction, on account of inability to spring after 
a severe shock, will remain sprung and bent out of line. The 
same committee to investigate the design of the upper framing 
of box cars. C. A. Seley, W. F. Kiesel, Jr., W. J. McKeen, Jr., 
committee. 

Side bearings and center plates for freight cars and locomotive 
tenders. Committee to recommend a standard spread, height 
and clearance for side bearings, review and give synopsis of re- 
ports on side bearings and center plates made to the Association 
in the past, since and including 1900; to present plans for the 
most improved anti-friction side bearings and center plates and 
recommend the proper proportions for ball and roller bearings. 
The investigation and report to embrace the relations which cen- 
ter plates and side bearings may bear to derailments. Alfred 
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Lovell, H. J. Small, O. M. Stimson, C. A. Schroyer, A. W. Gibbs, 
committee. 
Friction Draft Gears: 


First: To recommend a standard maximum capacity. 

Second: The most desirable resistance during each %-inch 
compression. 

Third: A standard maximum weight for the friction draft 
gear proper. 

Fourth: The proper design for the attachment of friction 
draft gear. 


Fifth: The value of friction draft gear in reducing damage to 
cars and their contents. J. E. Muhlfeld, F. M. Whyte, W. H. V. 
Rosing, R. D. Smith, committee. 

Steel Passenger Cars. To recommend a standard sectional 
area for the center sills and cover plates, the relative merits of 
steel passenger cars with an upper deck and those with a semi- 
elliptical section without upper deck; the best construction for 
flooring and relative merits of various materials for inside 
finish for fireproof construction. W. A. Nettleton, E. A. Benson, 
Representative American Car & Foundry Company, T. Rumney, 
R. L. Ettinger, committee. 

The ventilation and heating of coaches and sleeping cars. To 
investigate methods for the regulation of the temperature and the 
supply of fresh air to passenger cars with special attention to 
comfort in sleeping cars; to recommend plans which provide 
for the regulation of heat and air supply by the occupant of each 
berth. R. P. C. Sanderson, Joseph A. Buker, William O’Herin, 
W. E. Fowler, F. H. Clark, committee. 

Protective coatings for steel cars; the method of application 
and results of experiments made therefor. C. A. Fuller, T. H. 
Russum, F. H. Clark. S. T. Parks, committee. 


A FORGED STEEL BRAKE HEAD. 

A new brake head of forged steel, which conforms in every re- 
spect to M. C. B. standards, has recently been designed and is be- 
ing manufactured by the Buffalo Brake Beam Company. This 
head has been designed to fill the difficult requirements of modern 
heavy equipment and high speed, and can be considered as a 
distinct step in the direction of increased safety and economy. 

The illustration shows the construction very clearly. The head 











is shown as attached to a rolled steel brake beam, furnished by 
the same company, to which it is securely riveted. Riveted to the 
head proper is a removable face plate which can be renewed at 
small cost in case it should become worn by contact with the 
wheel through the breaking or wearing of a shoe, thus eliminat- 
ing the usual necessity of scrapping the whole head. One feature 
tending to increased safety, which is given by a head of this 
design, is the fact that there are no key lugs such as are usually 
found on malleable iron heads, which have been known to break 
and permit the shoe to drop to the track, with very serious con- 
sequences. In this shoe the key has also been given a much 


Power oF Hanp Braxkes.—Hand brakes which will work in 
harmony with the air brakes should be used on all equipment, 
and the power exerted by the hand brake be not less than 40 per 
cent. of the light weight of car, nor more than that of the air 
brake, on passenger equipment. It is believed that the average 
hand brake power now available on such cars will approximate 
25 per cent.—Report of Committee, Air Brake Association. 





A REMINISCENCE OF THE CONVENTIONS. 

One of the exhibits at the M. M. and M. C. B. conventions at 
Atlantic City which attracted much attention was that of the 
American Blower Company, who introduced a novelty decidedly 
mystifying to the wise ones. One of their high-pressure blowers 
was put in operation, and, emitting from the discharge a blast oj 
air at high velocity, which held a light rubber ball about 12 in. 
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in diameter suspended about 4 ft. from the outlet. Just why the 
ball remained at that point instead of flying off into the ocean 
was what puzzled the attending engineer delegates. The invari- 
able question propounded to the overworked representatives of 
the company was: “How do you do it?” Alternated with: 
“Where is the string?” “Some electrical control?” etc. Any- 
one who wants the real explanation of how it was done can 
obtain it by writing the American Blower Company, Detroit, 
Mich. 





Car Erriciency.—The report of the committee of the American 
Railway Association on Car Efficiency shows the following con- 
ditions to have existed in this country and Canada for six dif- 
ferent periods during this year. 


Date. Roads. Surplus. Shortage. 
jan. 38 74 24,517 cars 83,110 cars 
Feb. 6 68 12,568 “ 103,095 “* 
April 10 70 17,612 “ 70,362 “ 
May 15 86 19,622 “ 47,445 “ 
May 29 &4 23,809 * 38,300 
June 12 85 ss17 33,088 





Tue LicHTING oF THE PLANING MILL is best accomplished by 
arc lamps, but these must be well enclosed to prevent the min- 
gling of sparks and dust. It seems as if the mercury vapor 
lamp would be an ideal one for a mill, as there is no chance of 
fire from incandescent particles of carbon or by any incom- 
bustible material outside of the glass tube. If incandescent 
lamps are used they should always be covered with cages, as 
they are very liable to be struck by timbers which are being 
handled and turned.—Mr. G. R. Henderson at the New Eng- 
land Railroad Club. 





CHEMICAL Fire Encrnes ror Coat Mrnes.—For fighting fire in 
its anthracite coal mines a new form of chemical fire engine is 
now being used by the Delaware, Lackawanna & Western Rail- 
road. The engine is mounted on a truck suitable for the tracks 
throughout the mines and is hauled by means of an electric mine 
locomotive. Great difficulty has been experienced in putting out 
fires in mines by means of water on account of the formation 
of a gas so suffocating as to drive the fire fighters away. A 
chemical engine, however, works much more satisfactorily as the 
gases evolved are very heavy and cling to the floor and assist 
in smothering the fire. The fumes are not as annoying to the 
firemen, who can stay close enough to do effective work. 
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to twenty-four by means of a back gear 
located on top of the column and controlled 
by a lever at the base. Another connec- 
tion in the gear box is one which meshes 
gear D on the upper shaft with gear G on 
the driving shaft, thus causing the direc- 
tion of rotation of the upper shaft to be 
reversed and to run at an increased speed: 
This connection is used for operating the 
elevating when the arm is being 
lowered. lever at the base of the 
column controls the connection of the ele- 
vating screw. 

The Column.—The column is stationary, 
constructed of one piece and of heavy sec- 
tion throughout. It is bolted to the base 
and there are four webs inside extending 
its entire length, which add materially to 
the strength of the machine and prevent 
any springing of the column when the arm 
and spindle are at their maximum dis- 
tances. 

Arm.—tThe arm is made in pipe section, 
its upper brace being as close to the head 
as possible while the lower brace is at the 
outer edge. This arrangement tends to 
stiffen the arm for resisting upward tor- 
sional pressure from the spindle when drill- 
ing. The arm is carried from a top cap on 
the column; which rests on roller bearings 
and permits an adjustment covering the 
full circle about the column. Fixed binder 
levers permit the arm to be secured in any 
desired position. The elevating screw is 
provided with ball thrust bearings and the 


Screw 


The 








NEW FOUR-FOOT RADIAL DRILL. 
A NEW RADIAL DRILL. 


A new radial drill designed to meet the modern conditions of 
high-speed steel and maximum output is shown in the accom- 
panying illustrations. This machine is provided with twenty- 
four changes of speed to the spindle and eight changes of auto- 
matic feed for each spindle speed, any of which can be instantly 
changed while the driving belt is in motion without noise or 
shock. These changes of both speed and feed are conveniently 
obtained and are between sufficiently wide limits to permit the 
developing of the full capacity of the machine under any and 
all circumstances. 

Speed Box—The speed box is located on the base of the ma- 
chine, close to the column, and is of a very compact and con- 
venient design. The arrangement of the gears and clutches is 
shown in the accompanying line drawing. It will be seen that 
the driving shaft carries two double friction clutches, operated 
from the two long levers shown in front of the speed box in the 
photograph, by which four changes of speed of the intermediate 
shaft can be obtained. The speed of the upper shaft, which car- 
ties splined to it a set of three gears which mesh. with the three 
gears on the intermediate shaft, is controlled by the small lever 
shown at the right of the speed box. This has three positions, 
bringing either gear E, D or F into mesh with the similarly 
marked gears on the intermediate shaft. Thus there are twelve 
changes of speed obtainable by the gear box, which is increased 





AUTOMATIC FEED MECHANISM. 





lowering speed of the arm is almost three 
times the elevating speed. 
The*Spindle-—The spindle is made of crucible steel, is ground 
and counterbalanced and has a quick advance and return. Pro- 
vision has been made for taking up all wear in the bearings. 
The tapping mechanism is all controlled by means of a hand 
lever, shown in front of the head, which operates two self-ad- 
justing, noiseless friction clutches on the back of the head. These 
clutches stop, start or reverse the spindle as desired. The design 
is such that it is impossible to accidentally engage both lever 
or automatic feed when tapping, thus avoiding the breaking of 
taps. An adjustable gauge nut causes the spindle to slip when 
the tap reaches the bottom of a hole. 
The Automatic Feed—The automatic feeding arrangement 
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DIAGRAM OF GEARS IN SPEED BOX 


provides a positive feed for the spindle when high speed drills 
and reamers are in use and at the same time permits a friction 
feed being used when desirable, the change being made from one 
to the other by simply turning a nut. The small illustration, 
which is a view taken from the top of the spindle, shows the 
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round plate having eight circles of steel pins, which is located 
above the spindle gear. These pins emgage the steel pinion on 
the horizontal worm shaft and thus the speed of this shaft can 
be varied by running the pinion in and out from the center of 
the plate. A knob located below the lower hand wheel on the 
head controls the movement of this pinion by means of a sliding 
rack and gear. These eight changes of feed can be quickly made 
while the drill is at work. The upper worm wheel has its hub 
split and by means of a ring nut can be locked to the shaft for 
a positive feed and can be slightly released for a friction feed. 

The automatic trip arrangement is provided with a safety stop 
which prevents the feeding of the spindle after it reaches the 
limit of its travel. A graduated bar on the counterbalance weight 
is set at zero when the drill enters and has several adjustable 
dogs to trip the feed as often as desired. The feed can also be 
tripped by a lever on the vertical feed rod. 

The letters and numbers cast near the levers show the oper- 
ator in which direction to move them to obtain the proper speeds. 
The speeds, together with instructions for operating the levers, 
are given on the plate attached to the machine. 

This machine was designed and is manufactured by the Muel- 
ler Machine Tool Company, Cincinnati, O. 

LONGITUDINAL vs. TRANSVERSE ErectiNG SHors.—There is an- 
other feature in favor of the longitudinal shop which does not 
always receive the consideration to which it should be entitled, 
and that is that the vost per square foot of covered floor space 
is generally less with the longitudinal than with the transverse 
shop; as an example, we have an average cost per square foot 
of four longitudinal shops built within the last five years of 
$1.77, and an average of three transverse shops built in the same 
period of $2.78 per square foot; and while this difference is 
greater than would probably generally obtain, yet structural steel 
manufacturers claim that the transverse shop would cost at least 
twenty-five cents per square foot more than the longitudinal. 
As stated above, however, both styles of shop are in general use 
and both have their good points and their weak points, and the 
problem should be studied in connection with the environments 
and climatic conditions; and if the superintendent of the shop 
feels that he could obtain better results from one type than from 
the other, we believe that the shape of shop is so secondary to the 
question of organization that it should be held subordinate to 
the latter in every case—Mr. G. R. Henderson at the New Eng- 
land Railroad Club. 
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PLEASE MENTION THIS 

FInIsHInG Gas Encine Parts.—The Gisholt Machine Company, Madi- 
son, Wis., is issuing a leaf to be bound in its loose leaf binder, giving a 
detailed description, with line drawing, of the most successful method of 
finishing gas engine pistons and piston rings. 





ExectricaL Apparatus.—The Fort Wayne Electric Works, Fort Wayne, 
Ind., is issuing several bulletins, among which might be mentioned bulletin 
No. 1,095 on the subject of enclosed alternating current multiple arc 
lamps. No. 1,094 on belted direct current generators, and No. 1,096 on 
type A transformers. Each bulletin is thoroughly illustrated 
descriptive matter is clearly and concisely written. 


and the 


GENERAL Evectric Company.—This company is issuing a number of 
bulletins descriptive of its products, among which are bulletin No. 4,509 
on the subject of electric train lighting sets. These sets consist of direct 
connected turbines and generators suitable for application either on the 
locomotive itself or in the baggage car. 


and described in this bulletin. 


They are thoroughly illustrated 

3ulletin No. 4,504 is descriptive of tung- 
No. 4,516 is on the subject of MR circuit 
No. 4,514 illustrates and describes the Thomp- 
son inclined coil portable indicating instruments. The voltmeters and watt- 
meters shown in this bulletin are constructed on the dynamometer prin- 
ciple and the ammeters on the mechanical vane principle. 


sten lamps for street lighting. 
breakers for electric cars. 





New Rock Dritt Catatoc.—The Chicago Pneumatic Tool Company is 
issuing Catalog No. 22 illustrating and describing the “Chicago Giant” 
rock drills and kindred appliances. The book is printed in colors on high 
grade paper and contains 96 pages of matter. The text is well written and 
is embellished with half-tone engravings illustrating the rock drills and 
detailed parts, as well as several pages devoted to rock drill steels and a 
description of the method of lubrication used in these drills. Several pages 





—..., 
— 


are devoted to the Franklin air compressors, followed Ly iilustrations and 
description of the “Baby Giant” and “One Maa” rock drills and scenes 
showing the different drills in operation. ‘The address of this company is 
Fisher Building, Chicago, Ill. 


Procress Reporter.—The July issue of the ‘Progress Reporter” from 
the Niles-Bement-Pond Company, 111 Broadway, New York, contains the 
usual amount of interesting matter and excellent illustrations. This num. 
ber is given up very largely to illustrations and descriptions of the new 
Pratt & Whitney 21%4 x 26 in. open turret lathe, which includes many new 
features, especially a cross sliding turret. The machine is adaptable for a 
great variety of work from the bar and also on forgings and castings. A 
10 ft. double rotary planing machine is also illustrated and briefly de. 
scribed, as well as a Pratt & Whitney automatic grinding machine for 
cylindrical work 5 in. in diameter and 48 in. long, and the Niles Gantry 
crane recently built for the Illinois Steel Company. 


Metat Cut-Orr Saw.—The Quincy Manchester Sargent Company, West 
Street Building, New York, is issuing several sheets suitable for binding 
in its loose leaf catalog binder, which illustrate and describe a new cut-off 
saw titled 1M. This saw has been designed to meet the demand for a 
somewhat smailer saw than the standard of this company and one which 
can be placed upon the market at a somewhat lower price, so as to be within 
the reach of the smaller shop. It has a capacity for rounds and squares 
up to 6 in, and for 10- in I beams. The saw blade is 18 in. diameter and 
the saw blade carriage has a travel of 10 in. This machine embodies all 
of the strength and wearing qualities of the regular construction and the 
sheets being issued contain four illustrations showing different vi 
arrangements of work on the machine. 
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Dayton Pneumatic Too1rs.—The Dayton Pneumatic Tool Company, 435 
East 1st St., Dayton, O., is issuing a most attractive catalog descriptive 
of its products. 
thoroughly illustrated with half-tone and line drawing illustrations. The 
catalog opens with a description of several different designs of pneumatic 
hammers, each being illustrated and briefly described. Sectional views of 
the different hammers. showing the operating parts are also included. Fol- 


It is a 47-page booklet printed on fine surface paper and 


lowing this is found a section on pneumatic sand rammers, after which is 
a section on pneumatic drills. These are built in many sizes and designs, 
among which might be mentioned the close quarter drill, made in three 
sizes, and capable of working in very close quarters. The remainder of 
the catalog is given up to descriptions of other pneumatic appliances such 


Climax 
air compressors, which are shown both steam and belt driven, single ex- 


as stay-bolt clippers, pneumatic cylinder hoists, rivet forges and 
pansion and compound, in many capacities. This company also furnishes 
some electric tools, illustrating a portable electric corner drill, a breast 
drill and a portable hand drill. 





NOTES 


Macnus Merat Co.—tThe following appointments have been made to take 
effect July 1, 1907: D. W. Ross, managing director; W. H. Croft, manager 


sales department, and W. S. Bostwick, general maneger. 








Tue Crocker-WHEELER Company.—In order to handle the largely 
increased amount of business in electric generators and motors in South- 
ern Ohio, the Cleveland cffice of the above company has found it advisable 
to open a sub-office in the Columbus Savings and Trust Company Building, 
Columbus, O. This office will be in charge of Mr. Charles W. Cross, 
formerly of the Cleveland office. 





A New EncInEERtnG SocieTy.—A new society has been organized in 
Philadelphia called the Engineers’ and Constructors’ Club. Membership in 
this is limited to the engineers composing the organization of Dodge & 
Day. Its object is to discuss subjects relating to engineering and con- 
struction and to give all members the benefit of the experiences gained by 
each in his particular line. The proceedings of the club, giving the papers 
presented and the discussions, will be published. The officers of the club 
are H. T. Moore, president; George Walters, secretary. Managers, F. ©. 
Andrews, H. T. Sanville, John E. Zimmerman and C. N. Lauer. 

WESTINGHOUSE ELECTRIC Works.—During the month of May the West- 
inghouse ElectricCompany at East Pittsburg shipped 750 carloads of elec- 
trical machinery, en average of 30 carloads a day, aggregating 10,000 tons 
and representing in value about four million dollars. This exceeds, by 110 
cars, any shipping record for one month that has ever been made at these 
works. The Westinghouse Machine Company also reached a high-water 
mark in May, having sent out from the works 90 engines, aggregating 
50,000 h. p. This included gas engines from 10 to 1,000 h, p. and steam 
turbines from 1,000 to 10,000 h. p. 
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ELEcTRICAL SHow.—-The New York annual electrical show will be x 
. " . . saaliucive, st 
in the Madison Square Garden, September 30 to October 9 inclusive. 
this show will be found exhibits of the latest equinment in electrical ap! 


: > we cnown 
ratus, as well as examples of standard practice of all of the \ ell _knov 
a. person to 
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electrical companies. It offers an exceptional oppertunity for 
cover the whole electrical field and familiarize himself with all the lat . 
products by a very small expenditure of time. I+ is announced to er 
pective exhibitors that the price for space is very reasonable and that fu 
particulars will be furnished by Mr. Geo. F, Parker, president, 116 Nassau 


St., New York. 








